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State Engineer's Report 

By FRANK C. EMEORSON, State Engineer 



INTRODUCTORY 

It is provided by law that **The State Engineer shall pre- 
pare and render to the Governor, biennially, and oftener if re- 
quired, full and true reports of his work, touching all the mat- 
ters and duties; devolving upon him by virtue of his office." 

Scope of Report. An examination of the statutes will show 
that the duties of the State Engineer cover a wide and varied 
field in connection with the disposal and use of the public 
Waters of the State. As President of the Board of Control, 
the State Engineer has general supervision of the extensive 
work of the Board. Many other duties devolve upon him by 
virtue of his office. To fully cover all phases of the work of 
this Department would call for a voluminous report hardly war- 
ranted in the circumstances. It is, however, the purpose of this 
report to present, as fully as consistent with the funds avail- 
able, a general survey of the activities of the Department dur- 
ing the last biennial period, including such tabulations of 
records as seem essential; -and also to present such matters 
coming within the jurisdiction of the office as are of d'eep pub- 
lic concern. It has been the endeavor to make this report read- 
able enough to hold the careful attention of everyone interested 
in irrigation development, upon which is based a large share 
of the welfare and prosperity of Wyoming. _ 

Blake-up of Report. This report may be considered as con- 
sisting of three main parts, viz : 

First. A general review of different features concerning 
the activities and interests fostered by this Department, to- 
gether with recommendations as to needed legislation. 

Second. Reports of various officers having in charge differ- 
ent phases of the work. 

Third. Tabulations, in the form of supplements, of certain 
records and data obtained. ** Supplement A'' sets forth per- 
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mits to appropriate water issued during the two-year period. 
** Supplement B" presents summarized data of stream flow 
obtained during the same period. Either or both supplements 
can be obtained upon request. 

STJMMABY OF PERMITS ISSUED AND FEES RECEIVED 

October 1, 1918, to October 1, 1^20 



PERMITS ISSUED 

Originals 

Number of ditch permits 591 

Number of acres to be reclaimed 31,884.32 

Number of miles of canal construction required . . . 723.89 

Total estimated cost of construction $1,315,115.00 

Enlargements 

Number of enlargement permits 183 

Number of acres to be reclaimed 23,062.49 

Number of miles of canal construction required. . . 158.07 

Total estimated cost of construction $ 665,905.00 

Reservoirs 

Number of reservoir permits 160 

Number of acre-feet of water to be stored 150,902.52 

Total estimated cost of construction $2,439,337.50 

Totals 

Total number of permits issued 934 

Total number of acres to be reclaimed 54,946.81 

Number of miles of canal to be constructed 881.96 

Total estimated! cost of construction of engineering 

works $4,420,357.50 



PEES RECEIVED 

Filing Fees $ 2,290.00 

Certified Copies - 2,118.90 

Miscellaneous Recording Fees 554.35 

Uncertified Copies of Office Records 242.30 

Issuing Special Certificates 48.00 

Attaching Special Certificates 36.00 

Proofs Submitted 1,138.00 

Contest and Abandonment Case Fees 72.00 



$ 6,499.55 
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DEVELOPMENT 



Direct Flow Permits. The preceding table discloses, the 
fact that again there has been a dtecided decrease for a two- 
year period in the number of permits issued for direct flow 
rights. This is a very natural development as the possibilities 
for small projects, which constitute the great majority of filings, 
have gradually been reduced through the years. Thje waters 
of most streams of the State have been largely appropriated for 
the low water period, and development of the future must more 
and more depend upon larger projects and the supplement of 
direct flow rights by the storage of water in reservoirs. It is 
also true that the labor and financial situation has not been 
conducive to development during the past two years. 

Reservoirs. Permits issued for reservoirs show a small 
gain in numbers and a decided gain in the amount of storage 
proposed. The principal cause of the quickening of interest in 
reservoirs was the short water supply over the State during 
the 1919 irrigation season. Direct flow rights that had before 
seemed adequate were in many cases without water during 
this season. Heavy losses by crop failures in different sections 
resulted, and forcibly called the attention of water users to 
the need of conservation of water by storage during the spring 
flood period to supplement the season of low stream discharge 
during July and August. 

Although the 1920 season was one of comparatively ample 
water supply, the lesson of the previous season has fortunately 
not been overlooked. The heaviest loss in the State, as a result 
of the water shortage of 1919, occurred on the Greybull River, 
an important stream in the Big Horn Basin. To prevent a 
recurrence of such losses upon the Greybull, plans proposing to 
store about 92,000 acre feet of water in two reservoirs on a 
tributary of this River are well under way. The Leiter Estate 
also suffered a large crop loss on their extensive holdings on 
Clear Creek by reason of the dry season of 1919. As a result, 
these interests have undertaken the Lake De iSmet Reservoir 
Project, near Buffalo, and have prosecuted actual construction 
work on a considerable scale during the past year. This reser- 
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voir will furnish stored water for use on Lower Piney and 
Clear Creeks, and probably eventually for certain lands on 
Dutch Creek. 

Progress. Although it is true that the^e has been the 
noted decrease in the filings of new projects, it is equally true 
that more actual work has been accomplished during 1920 
towards irrigation development in general than during any 
season since 1912. The U. S. Reclamation Service has con- 
tinued its work on a substantial scale on the Shoshone and 
North Platte Projects, and initiated work on the Riverton 
Project. The last few years have so well demonstrated the 
values of the irrigated lands of this State that, despite other 
conditions that have been a serious handicap to further de- 
velopment on a large scale, we find the past year has shawn 
much progress in connection with Carey Act projects. Im- 
provements and extensions on a considerable scale have been 
prosecuted during the year on the Lake view Project near Cody, 
the Hawk Springs Project in the Goshen Hole, the Wyoming 
Development Company and the North Laramie Projects near 
Wheatland, and the Cottonwood Project on Green River. 
Practically all of the other large projects have performed bet- 
terment work of substantial character. A very healthy im- 
provement and extension of the thousands of smaller projects 
in the State has been in keeping with the larger developments. 
The class of work found upon Wyoming projects as a whole 
will compare favorably with any in the West. 

New Projects. While betterment and some extension work 
on several of the large projects has been proceeding continu- 
ously, it has been a matter of several years since actual con- 
struction work has been . inaugurated upon any large new 
projects. During 1920, however, we find work started upon a 
substantial scale on the Lake De Smet Project and upon the 
Riverton Project of the U. S. Reclamation Service, as hereto- 
fore referred to, and on a smaller scale upon the Paint Rock 
Project in the Big Horn Basin. All of these projects were 
initiated years ago, but conditions have prevented the starting 
of actual development until this year. 
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STATE MUST AID 



However encouraging the increased progress in irrigation 
development has been during the past year, it is still true tha;t 
development in a large way, except that in connection with the 
projects promoted by the U. S. Reclamation Service, has been 
practically at a standstill for the last ten years. Wyoming is 
confronted with the necessity of taking adequate steps towards 
further active progress in a large way, if this State is to take 
proper advantage of our greatest natural resource. In the 
last analysis, agriculture will mean to Wyoming, as it always 
has to the rest of the world, the best basis for permanent pros- 
perity. The raising of the products of the soil will only add to 
and increase' our other enterprises, and in itself provide for 
Wyoming the most contented and prosperous citizenry. 

Interstate Situatian. While there are certain areas in 
Wyoming where dry farming can be very successfully under- 
tg,ken, our greatest agricultural deyelopment must come 
through farming under irrigation. An abundant water supply 
is our greatest natural resource provided! the same is properly 
used and safeguarded. Streams rise in Wyoming to flow from 
the State on every side. Keen interest is being evidenced by 
the surrounding States in the matter of irrigation development, 
and active steps are being taken to promote the same. When 
priorities to the right of using the waters of any stream are 
considered, State lines will be eliminated. Therefore, unless 
means are found to promote development in this State more 
rapidly than is now taking place, Wyoming will soon find itself 
denied the privilege of using a large part of the water that has 
its source in this State, the establishment of priorities in sur- 
rounding States having been accomplished by earlier develop- 
ment and use of water. As the situation stands today, Wyo- 
ming is in comparative apathy in consideration of the keen 
interest and active effort manifested in irrigation development 
by surrounding States. 

Historical. Twenty-four years ago we find Elwood Mead 
making the following statements in his third biennial report: 
** Two things must be had if we are to reclaim our best land and 
use our large rivers. The first is State aid in building reservoirs 
and large canals. The experience of every irrigated country 
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has shown the necessity for state aid in building large works. 
• • • Sooner or later there comes a time when the State 
lends its aid or development stops." Every State Engineer 
since Mr. Mead has recognized the need of state aid, but to 
date no action has been taken to adopt a plan. 

In his territorial report of November 30, 1S89, Mr. Mead 
speaks as follows: **The plateaus bordering on the North 
Platte, near Saratoga • • • are destined to undergo a 
marvelous transformation within the next few years, when 
the increase in transportation facilities through the territory 
makes these sections known to the world as they are to those 
who have examined them." **The valleys of the Green and 
Big Horn Rivers offer today the best opportunity for the con- 
struction of a system of irrigation works, according to a pre- 
arranged plan of any section with which I am familiar. ' ' The 
development that has taken place along the Big Horn River 
is a wond"erful argument for irrigation, but we find that the 
span of thirty years has not found the visions of Mr. Mead as 
to larger developments* on the North Platte and Green Rivers 
fulfilled. The possibilities, however, still exist. Can Wyo- 
ming longer afford to postpone the adoption of some plan that 
will inaugurate a substantial program towards the proper de- 
velopment of its unused water supply ? 

Finance thie Question. Many feasible irrigation projects of 
much merit are found over the State. Several are well situated 
for early development. While it would be most unwise to 
promote work upon any project faster than economic condi- 
tions would warrant, steps should be taken at once to initiate 
progressive plans for development as conditions do warrant 
upon different projects. The time to start is now. Finance is at 
present the one great obstacle to be overcome. It seems im- 
possible to overcome the disrepute that attached to irrigation 
securities by reason of the many failures of ten years and more 
ago. As a result, it is practically impossible to properly finance 
irrigation work today. This condition exists, notwithstanding 
the fact that the problems connected with irrigation enter- 
prises are now well understood and all development in the 
future must be on a safe and conservative basis that will 
promise success. 

A case in point, of the difficulty of selling an irrigation 
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security, is that furnished by the experience of the Big Horn 
Canal Association: The Big Horn Canal covers a tract of aboui 
25,000 acres of fine land, mostly in a high state of cultivation, 
along the Big Horn River adjacent to the towns of Worland, 
Ba^in and Grey bull. The character of work on this canal sys- 
tem will compare favorably with any in the West. To complete 
the rebuilding of a system of permanent structures of concrete, 
steel and other lasting materials, a loan of $100,000 was solicited. 
This amount represents a charge of about $4.00 per acre against 
land of average worth of $150.00 per acre. Only with difficulty 
was this gilt-edged security finally disposed of , and then at a 
discount of ten per cent, although but few if any offering of 
equal merit could have been found in any line of business in the 
country at the time. At the same time the bonds of drainage 
districts, under this same canal, were keenly sought for and 
sold at an average price of over 97. The drainage bonds, them- 
selves a very good security, represented a charge of from $25.00 
to $35.00 per acre against the land covered. The irrigation se- 
curity, a $4.00 per acre liability, sold with difficulty at 90, while 
the drainage bonds, carrying a liability of more than $25.00 
per acre, found a ready sale at over 97. In fact, the irrigation 
bond was fortunate in selling at all. The condition as attested 
by this example is true generally. That a remedy should be 
sought would seem to be recognized without question. 

The State's Business. This problem of finance can well be 
overcome by some form of state aid whereby the State, with- 
out risk to its own finance, can adopt a plan that will provide 
for the financing of sound irrigation enterprises. This matter 
is essentially the business of the State, for it is believed that 
no other one thing can do as much to promote its interests. 
Applying water to the land transformsi untaxed and unproduc- 
tive areas into improved taxable state assets. Benefits will 
accrue to the State as a whole, and to every interest of the State. 
Better roads, better schools, better state institutions, and other 
material advantages to the State can be promoted in no better 
or surer way than by the creation of additional productive 
farm lands where now only worthless wastes exist. Who can 
know the great benefits that the areas farmed under irrigation 
have brought to th^ State without realizing what the future 
promises, if Wyoming now takes the steps that seem essential 
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to gain proper advantage gf the water supply nature has so 
generously provided. 

There is no necessity for the State to undertake any work 
that does not offer a sound business proposition. From its 
different sources of revenue, Wyoming now has a considerable 
amount of money to invest, and this will be rapidly increased 
at least for the next few years. The State should place itself 
in position to invest its funds in conservative irrigation secajri- 
ties promising a full return with interest, and provide at the 
same time that necessary assistance that will create properties 
of immense value to the State. 

Ways and Means. The assistance of the State can be given 
to private development by assisting private interests in dispos- 
ing of their financial securities. This can be done by the State 
itself investing in the securities of sound projects, in whole or 
in part, or by certifying to the character of same. Participation 
by the State only to the extent of payment of interest on bonds 
for a short period after issue would give the bonds material aid 
toward disposal with the general investing public. In connec- 
tion with these purposes, a State Board could be formed to 
thoroughly examine proposed projects from all standpoints, 
and give its approval to those meriting same. A Board com- 
posed of the Attorney General, Bank Examiner and State En- 
gineer would be qualified to pass upon projects from the three 
main standpoints of legality, finance and engineering feasibility. 
By either of the plans suggested the State would aid toward 
the necessary financial assistanc.e without detracting from the 
efficiency of private enterprise. Either of these plans could 
apply equally well to new projects or to improvement districts. 

The States of Oregon and California have provisions in 
their laws for the certification of irrigation securities and pay- 
ment of a certain amount of interest on same, that have operated 
very well in practice, and been the means of disposing of mil- 
lions of dollars of bonds that would otherwise not have been 
marketable. The State of Montana voted on a constitutional 
amendment at the recent general election which would have 
provided a fund of twenty million dollars for investment by the 
State in irrigation bonds. This amendment was lost by a small 
margin, principally due to the nonpartisan vote and the fact 
that the importance of the matter was lost sight of to somo 
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extent in the frenzy of a presidential and gubernatorial election. 
Montana proposes to submit the same proposition at a special 
election and has no doubt of the outcome. It is a significant 
fact that while the irrigation bond amendment was lost by a 
majority of only seven thousand votes, the road bond amend- 
ment voted upon at the same time lost by thirty-four thousand. 
This is another indication that our neighbor on the north is 
keeWy alive to the necessity of the situation. Unless Wyoming 
takes proper action, Montana, byproviding a form of state aid, 
may' be in position to '*beat us to" much of the unappropriated 
water of the streams that flow north across the Wyoming line. 
Wyoming could well undertake the development of new 
projects by a State organization functioning along the same 
lines as the U. S. Reclamation Service. Many feasible projects 
are to be found over the State embracing from 2,500 to 25,000 
acres that could well be undertaken. Projects of this size would 
promise a quick turn-over and afford a good investment within 
the means of the State. The ultimate returns to the State, both 
directly and indirectly, could hardly be over-estimated- 

U. S. Points Way. No better argument for the undertaking 
by the State on its own behalf of irrigation work is needed than 
the success that has attended the efforts of the Federal Govern- 
ment through the U. S. Reclamation Service along this line. 
The Arid States recognize more and more that the Federal 
Government is the proper agency to construct the great irriga- 
tion projects of the West. By virtue of its position near the 
headwaters of the great rivers, Wyoming is so situated that a 
large number of irrigation projects of medium size are found 
over the State. It is the development of this class of projects 
that the State can so well undertake within its means, con- 
tinuing to look to the United States for the development of the 
great projects of 100,000 acres or more. 

Need is Urgeotit. It is to be hoped that the treatment of this 
subject of State aid in connection with irrigation development 
will not be considered in the light of a needless alarm. This 
article has been a cold analysis of the situation as it appears to 
the writer after an active experience of sixteen years in all 
branches of irrigation work. The need of state aid is^urgeiit 
and competent plans toward the end should be inaugunkted: %y 
the coming legislature. 
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COOPERATION IN WEST 



Agriculture is one of the main foundations upon which the 
industries and commerce of our. Western States are built. With- 
out irrigation, our most productive areas would be desert 
wastes. Recognizing the need of cooperative effort, in order 
to most efficiently promote the irrigation interests of the West, 
the several states have joined together in associations for the 
purpose of securing unity of effort. Wyoming happens to be in 
such position as to be a qualified member of the three main 
organizations. 

Western States Reclamation Association. Upon the call of 
Governor D. W. Davis of Idaho, delegates from the thirteen arid 
states of the West convened at Salt Lake City in November, 
1919. One hundred and fifty-six delegates representing the 
important irrigation interests in the different . states, attended 
this convention. The organization of the Western States Rec- 
lamation Association was the result. The affairs of the Associa- 
tion are managed by an executive committee of thirteen, upon 
which committee Wyoming is represented by the ' State 
Engineer. 

The present principal purpose of this organization is to 
secure the passage of a bill through Congress providing more 
funds for the work of the U. S. Reclamation Service. Much 
progress has been accomplished towards this end, and it is 
believed that before the 67th Congress adjourns a bill will he 
passed providing funds that will enable the Reclamation Service 
to considerably extend its activities. Wyoming will reap a 
material share of the benefits. 

League of the Southwest. The Colorado River System 
drains seven states of the United States and completes its 
course by running fifty miles through Mexico. The water 
supply of this river is therefore a question of international as 
well as interstate aspect. The League of the Southwest is com- 
posed of the seven states, Arizona, California, Colorado, Ne- 
vada,^ Ijew Mexico, Utah and Wyoming, drained in whole or in 
piti. ^J the Colorado River System. 
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The Green River, one of the main water supplies of Wyo- 
ming, is an important tributary of the Colorado. For economic 
reasons, the development of larger projects upon the Green 
River in Wyoming will proceed rather slowly. On the lowet* 
reaches of the Colorado River in California, Arizona and Ne- 
vada, much earlier development may be expected. A plan is 
now proposed to build the Boulder Canyon Reservoir to pro- 
vide for the control and conservation of the water of the Colo- 
rado. This reservoir could be constructed to the immense 
capacity of 16,000,000 acre feet, this amount representing the 
entire normal annual discharge of the river. It is possible that 
the Qonstruction of this reservoir and early development on the 
lower river might seriously handicap the slower development 
we can expect on the upper river. This situation has led the 
- different states to look with jealous eye upon developments in 
other states. One of the main purposes of the League of the 
Southwest is to formulate a plan whereby any legitimate de- 
velopment can proceed upon any section of the river without 
interference from other sections. 

At the meeting of the League in Denver on August 28th of 
this year an Engineering Commission was formed, consisting 
of the 'State Engineers or similar officers of the seven states, 
and the Director and Chief Engineer of the U. S. Reclamation 
Service. The purpose of this Commission was to consider the 
possible projects of the different states and report a plan for 
the best utilization of the waters of the Colorado River System, 
with due regards to the rights and equities of all the interests 
involved. The report of this Commission would then form a 
basis for the consideration of commissioners from each 'State 
with the view to entering into a treaty between states. It is 
believed that only by early agreement between the different 
parties in interest in the Colorado River Basin can expensive 
litigation and unsatisfactory solution of the many difficult 
problems in connection with the use and disposal of the .waters 
of the Colorado be prevented. Cooperation and mutual under- 
. standings are the worthy purposes of the League of the 
Southwest. 

Northwestern Bedamatioa Leagiia This League was 
formed at Seattle on the 17th and 18th of September of this 
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year. The League is composed of five states of the Northwest^ 
in whole or in part within the drainage area of the Columbia 
River. The purpose of the League is the promotion of irriga- 
tion interests in the Northwest. Its principal object at present 
is to supplement the work of the Western States Reclamation 
Association in its endeavors to secure additional funds for the 
work of the U. S. Reclamation Service. Each State in thia 
League is represented by four directors. The Wyoming direc- 
tors are Governor Robert D. Carey, the State Engineer, Hon. 
J. M.Schwoob, of Cody, and Hon. A. H. Ayers, of Riverton. 
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STATE INVESTIGATIONS 



It is a very proper function of the State to determine the 
possibilities in the line of irrigation development. Competent 
data can thus be obtained concerning feasible projects, and any 
possible plan arranged for their development. The 1919 legis- 
lature appropriated the sum of $10,000 to be expended by the 
Governor of the State in making surveys knd plans for irriga- 
tion systems for the reclamlation of arid lands, and for other 
purposes connected with prospective irrigation development. 
The work for these purposes was performed under the direct 
supervision of this ofBtee. 

Work Heretofore. The co-operative investigation of the 
State of Wyoming and the U. S. Reclamation Siervice upon the* 
Green River, in accordance with the contract of 1915, outlined 
in a comprehensive manner the irrigation possibilities on that 
important watershed. In 1918 a second cooperative investiga- 
tion was inaugurated by the State and the Reclamation Service 
upon the North Platte River. Valuable data obtained is oii 
file in this office. 

Casper Project. One of the outstanding questions relative 
to feasible projects on the North Platte was the possible large 
project north and west of Casper. Extensive areas of fine lands- 
are found in this section, and an ample water supply for the 
irrigation of same is available from the river.- In view of the 
questit5ns arising on the North Platte it was considered advisa- 
ble to make a careful investigation of a project that would mean 
so much to the State if found feasible. 

This project has an interesting historical element. We 
find in the first biennial report of the State Engineer in 1892, 
statements as follows: **A canal has been surveyed to water 
the up-lands lying north and east of Casper. It contemplates 
the reclamation of over 250,000 acres at a cost of about two 
million dollars, and is the most important canal so far projected 
in the State.'' In the second biennial report of this office it is; 
stated that surveys had been made and a permit issued for the 
Wyoming Central Canal, proposing to cover about 200,000 
acres north of Casper at a cost of about two million dollars. 
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Despite the early interest manifested in this project there has 
been no development to date. 

Progress in this State during the past twenty-five years, 
and the conditions generally at Casper by reason of extensive 
local development, have greatly enhanced the values of irri- 
gated land in that section. The climatic conditions, the water 
supply and the character of the land's proposed to be irrigated 
make the possibility a most important one. This project would 
be a big proposition from every standpoint. The construction 
would be expensive and would provide many physical diffi- 
culties. The cost, however, would remain in such limits as 
would seem entirely justified by the great benefits that would 
accrue from the development. 

Careful field investigations of the project were carried on 
through the summer under the direction -of Mr. Robert C. 
Duthie. The preliminary estimates show that 125,000 acres of 
first-class land can be covered at an estimated cost of ten mil- 
lion dollars. The magnitude of the project, and the money re- 
quired for its construction, make it more difficult to handle 
than would be the case of a smaller project. In the circum- 
stances the most logical means of development would be 
through the agency of the U. S. Reclamation Service. This 
project could well form a unit of the general North Platte 
Project of the Service. The cooperative investigations have 
shown that there is a certain surplus of storage in Pathfinder 
Reservoir over the demand's now made upon same. By reason 
of the conditions under which the Pathfinder permit was 
granted by the State, the Reclamation Service is under a moral, 
if not a legal obligation to apply any surplus waters in Path- 
finder upon Wyoming lands. 

Whatever may be the means to the end for development of 
the Casper Project, rather complete data will be available for 
use as a result of the State's investigation. The application 
for a permit covering over 140,000 acres under the Casper 
Canal has been regularly filed in this office. 

Hanover Pumping Project. For some years much interest 
has been manifested in the possibility of irrigating an area of 
about 6,000 acres of fine land lying above the Upper Hanover 
Canal, near the town of Worland. By reason of the topography 
of the country, a gravity canal diverting water direct from the 
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Big Horn River is not feasible. It is practical, however, to pump 
water to this land with a reasonably lift from the Upper Han- 
over Canal. This project was investigated by Mr. Robert Ken- 
nedy, acting for the State, and a comprehensive report on same 
is filed in this office. It seems practical to provide power for 
this project from either one of the now developed or feasible 
proposed water power projects on the Big Horn River. It is 
estimated that the initial cost of the construction of the project 
and the installation of pumping equipment would not exceed 
sixty dollars per acre. The quality of the land is excellent and 
the water supply ample. The tract adjoins highly improved 
farms close to the town of Worland. These conditions would 
render the land readily salable. 

Stream Plow Data. Water supply studies were conducted 
during the season of 1920 upon Tensleep, Paint Rock, Medicine 
Lodge and Shell Creeks, and upon the No Wood, GreybuU and 
Wood Rivers in the Big Horn Basin ; and upon Little Goose, 
Clear, Rock, French and Piney Creeks in the northeastern part 
of the State, for the purpose of determining the conditions re- 
lating to seepage and return flow upon these streams. This work 
has provided valuable data, both in connection with the present 
regulation of these streams and of water supply for j^urther de- 
velopment from them. This work was performed under the 
direct charge of Mr. Robert PoUansbee, District Engineer for 
the U. S. Geological Survey. A comprehensive report contain- 
ing the valuable data obtained has been filed in this office. 
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United States Reclamation Service 



Irrigation development may be accomplished through three 
general agencies, viz : The Federal Government, the State, and 
private interests. Through private enterprise the thousands 
of small projects in the State have been developed. In addition, 
many larger projects, principally under the provisions of the 
Carey Act, have- been constructed by private interests as far as 
conditions have made development possible. The State so far 
hai? played its part only by encouraging development in a 
general way, and in outlining certain possibilities for develop- 
ment by the other two agencies mentioned. As has hereto- 
fore been pointed out in this report, the State must go farther 
if proper progress is to be made in developing our agricultural 
potentialities. 

The Federal Government, through the U. S. Reclamation 
Service, is now constructing three great projects in Wyoming. 
As conditions have been decidedly against larger new develop- 
ments by private interests, the Re<;lamation Service is the only 
agency that has extended to. a material extent the irrigable 
areas of the State during the past few years. All the arid 
states of the West today recognize that the Federal Govern- 
ment is the proper agency for the undertaking of large irriga- 
tion projects. The great resources of the government are re- 
quired in order to properly finance and promote projects of 
100,000 acres or more. The benefits that accrue to the nation 
as a whole well warrant the development of such projects by 
the government itself. The ultimate development of the Sho- 
shone, North Platte and Riverton Projects in Wyoming, as 
now under construction by the Reclamation Service, will cover 
areas of probably not less than 125,000 acres and may well run 
double this amount in each case. It is, therefore, readily seen 
that the work of this government agency is very important to 
Wyoming. Information concerning the Wyoming projects of 
the Reclamation Service, and progress during the past two 
years, is. presented in the following by the respective project 
managers. 
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PLATTE PBOJEOT • 

By Andrew Weiss, Project Manager 

The North Platte Project of the United States Reclamation 
Service embraces several independent units located on or near 
the North Platte River and dependent thereon for their irriga- 
tion supply. The units now completed, or under construction, 
are the Pathfinder Reservoir and the Interstate, Port Laramie 
and Northport canal systems. 

The Pathfinder Reservoir is a completed feature. It is 
formed by a granite masonry dam located in the channel of the 
North Platte River, about fifty miles southwest of Casper and 
three miles below the mouth of the Sweetwater River. Its 
capacity at spillway elevation, 5,852 feet above mean sea 
level, is 1,07(1,000 acre feet, at which elevation it submerges an 
area of about 22,000 acres. 

The Interstate and Port Laramie Canals divert on the north 
and south sides, respectively, from the North Platte River about 
8 miles below Guernsey by means of a concrete overflow weir, 
averaging about 12^ feet in height above the original river 
bed, the weir being built on conglomerate rock and its over- 
flow crest being 300 feet in length. It is supplemented by an 
earth dike 2,000 feet long, extending across the river bottom to 
the benches on the south. 

The Interstate Canal covers a total irrigable area of about 
130,000 acres on the north side of the river, of which 20,000 
are in Wyoming. Its carrying capacity is 1,750 second feet. 
This is supplemented by two inland reservoirs of 12,000 and 
65,000 acre feet capacity, respectively, supplying approximately 
25,000 acres of land in the lower* portion. This canal and dis- 
tributing system were completed in 1915. 

The Port Laramie Canal is built with a designed capacity 
of 1,435 second feet, covering the bench lands on the south side 
of the river and lying above the private bottom land canals 
which, like the valley canals on the north side, were mostly 
built during the decade 1890 to 1900. The total area under the 
Port Laramie Canal is something over 100,000 acres, a little 
over half of which is in Wyoming. 

The main canal of the Port Laramie unit is completed for 
the first 67t^ miles from the headgate at Whalen to the cross- 
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ing of Horse Creek ab9ut 10 miles south of Torrington. This 
includes the heaviest portion of the construction, the principal 
features of which are two tunnels, 2,750 and 2,150 feet long, 
respectively, one siphon under the Laramie River, one siphon 
under Deer Creek and heavy earth and rock cut sections, one 
of which, the Springer Cut, through the divide between Cherry 
Creek and Horse Creek, 55 feet in maximum depth, contained 
1,250,000 cubic yards of material. 

At the present writing approximately $3,400,000 have been 
expended on the construction of this unit, of which about $800,- 
000 have been expended in Wyoming within the last biennial 
period. This expenditure has covered the completion of a 
power plant and transmission system of 1,000 horsepower ca- 
pacity, the plant being located 5 miles southwest of Lixigle, 
Wyoming, supplied from the Port Laramie Canal, with an avail- 
able head of 110 feet. The power is used principally for fur- 
nishing the necessary energy for the operation of four electric 
dragline excavators, which have been operating practically 
continuously since May, 1919, and have moved a little over 2,- 
000,000 cubic yards of material to date. With these machines 
the Springer Lateral System, the Cherry Creek Drain, and por- 
tions of the Main Canal east of Horse Creek Crossing are now 
being built. Power is transmitted to these machines by means 
of approximately 40 miles of 33,000 volt transmission lines 
supplemented with 4,000 volt distributaries. 

In addition to the operation of the dragline excavators, 
work has proceeded on concrete construction extending the 
lateral system to cover the entire Cherry Creek Valley, with 
the exception of a tract of public land of about 8,000 acres at 
its upper extremity. 

At Pathfinder the installation of two additional regulating 
valves is in progress. These are designed to connect with the 
original emergency gates in the North Tunnel and will provide 
additional outlet capacity besides additional security of 
operation. 

. On the Port Laramie Unit it is expected to proceed with 
the extension of the distribution system to cover the entire 
irrigable area in Wyoming during the next biennial period. It 
is also expected to complete the main canal from the crossing 
of Horse Creek to the Wyoming-Nebraska State line, inclusive 
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of the cross drainage and regulating structures connected there- 
with. It is also intended to supplement the diversion works at 
Whalen with suitable sand sluicing devices as well as a service 

m 

bridge across the river. This will involve an additional ex- 
penditure of approximately $1,000,000. 

The first land opening within tliis unit was held March 5, 
1&20. It comprised 80 farm units, covering 5,079 acres of 
irrigable land, and entry privileges were by congressional 
resolution reserved for 60 days to ex-service men of the war 
with Germany. A total of 3,298 applications were received for 
these units, indicating an intense demand for lands of this class. 
An excellent type of settlers was secured. It is expected that a 
second opening will make a larger area of lands available in the 
fall of 1921. 



RIVERTON PROJECT 

By H. D. Comstock, Project Manager 

The Rivert on Project will irrigate a tract north of Wind 
River and west of the Big Horn River, lying wtihin the ceded 
lands of the Wind River Indian Reservation, constituting the 
major part of what was formerly known as the Wyoming Cen- 
tral Project. 

The principal storage will be at the Bull Lake Reservoir. 
Secondary storage will be- provided at Pilot Butte Reservoir in 
a natural depression near Pilot Butte. Complete designs for 
these reservoirs have not been prepared, but the sum of their 
feasible capacities will exceed the storage requirements of the 
project. 

The principal source of water supply is Wind River, from 
which water will be diverted into the Wyoming Canal by a 
concrete dam at a point about 38 miles above Riverton, where 
bedrock is about 8 feet below river bed and where the north 
bank of Wind River leaves a sandstone cliff 100 feet high. 

The first ten miles of the Wyoming Canal will have a ca- 
pacity of 2200 second feet, the water depth being 10 feet and 
the bottom width in earth section being 65 feet. About three 
and a half miles of this division lies along a steep side hill where 
the bottom width will be reduced to 15 feet and the canal lined 
with reinforced concrete. 



30 STATE ENGINEER'S REPORT 

The irrigable area will be at least 100,000 acres. The soil 
ranges from a sandy loam to a clay loam and on an average is 
fairly heavy. Soil and climatic conditions are believed to be 
well suited for the production of alfalfa, cereals, potatoes, sugar 
beets and other vegetables. Sub-surface conditions are such 
that a considerable portion of the project will require protec- 
tion from seepage and it is intended to construct the necessary 
drainage system as a part of the irrigation system. It is also 
intended to recover the waste and seepage water coming from 
the upper portion of the project and apply it to the lower lands' 
of the project. 

Preliminary investigations of the project were made by the 
R^clamatfon Service in 1916 and 1917. In 'May, 1918, Congress 
made definite provision for undertaking the project and in 
August of that year a force was organized for the prosecution 
of the work. Since that date detailed investigations have been 
made of the sites of Bull Lake Dam and Wind River Diversion 
Dam, the first ten miles of th^ Wyoming Canal has been located, 
and topographic surveys of the entire project have been com- 
pleted. A warehouse with a gasoline storage tank has been 
built at Riverton; a construction camp, including a machine 
shop, has been built near the site of the head works. A per- 
manent telephone line has been constructed from Riverton to 
this camp via Pavillion. Right of way has been purchased for 
the Wind River Diversion Dam. Two dragline excavators have 
been secured, each equipped with caterpillar traction, 50 foot 
boom, iy2 yard bucket, and 125 H. P. gasoline engine. These 
machines began excavation on the Wyoming Canal January 19, 
1920. Since that date they have been operating on a steep side 
hill where the canal will be lined. Each machine is now being 
operated two eight-hour shifts. The total amount of- material 
excavated up to October 31, 1920, was approximately 170,000 
cubic y^rds, nearly all of which was sandstone, shale and heavy 
gravel. 

Congress has made appropriations for the project in Indian 
Appropriation Acts as follows : For fiscal year 1919, $100,000 ; 
for fiscal year 1920, $200,000, and for fiscal year 1921, $50,000, 
and $100,000 was also appropriated from the Reclamation Fund 
for fiscal year 1921. It is not thought that any further appro- 
priations will be made in the Indian bills but that all subse- 
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quent appropriations will be made from the Reclamation fund. 
Up to October 31, 1920, approximately $353,000 had been ex- 
pended on the project, nearly all of which was in the last bi- 
ennial period. 

Further rate of progress will depend on appropriations 
available'. It is planned to continue the construction of the first 
ten miles of the Wyoming Canal, to construct the Wind River 
Diversion Dam as soon as sufficient funds are available, and to 
begin the construction of the lateral system as soon as any 
irrigable land is reached, in order that water-may be delivered 
at the earliest possible date. Sufficient natural flow of Wind 
River is available so that the construction of storage reservoirs 
can be deferred until the construction of the distribution svs- 
"tern is well advanced. It is not thought that water can be de- 
livered to any land prior to the season of 1924. 

About thirty per cent of the lands of the project are in 
private ownership, the remainder being vacant public land 
which must remain withdrawn from entry until water is avail- 
able. The date of any land opening will be widely advertised. 

An irrigation district is being organized covering the 
private land and the adjoining public land in order to take 
advantage of the Smith Act in cooperating with the United 
States for the construction of the project. A petition for such 
organization is now being circulated and it is believed that the 
requisite number of signers will soon be secured. As sixty 
per cent of the owners of private land are non-residents of the 
State, the securing of these signatures is requiring considerable 
time. 

SHOSHONE PROJECT 

By I. S. Longwell, Project Manager 

Location and Description. The Shoshone Project is located 
principally in the northwestern portion of the State of Wyo- 
ming, in Park and Big Horn Counties. There is also a small 
area in Carbon County, Montana. 

The irrigation plan of the Shoshone Project provides for 
the storage of flood water of the Shoshone River in a reservoir 
controlled by Shoshone Dam, about eight miles above Cody, 
Wyoming, and three main canals. One canal will take out of 
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the Shoshone J\<*s(»rvoir and the others will divert from the 
river at various points below the reservoir, the stream bed 
acting as carrier in the intervening distance. Of these canals, 
one — -the Garland Canal — is constructed, diverting from the 
river about sixteen miles below the reservoir. Diversion is 
effected by a low diversion dam, known as the Corbett Dam, 
into the Corbett Tunnel, and the supply is for the Garland 
Division, which includes lands near Powell, Wyoming, and the 
Frannie Division, which covers the area in the vicinity of 
Deaver. Corbett Tunnel is a horseshoe section, 10 feet 9 inches 
high by 11 feet 6 inches wide, concrete lined and ^y^ miles 
long. The canal and lateral systems have been completed to 
irrigate 71,000 acres of the 81,600 acres in these two divisions. 
The principal feature of the Garland Canal below Corbett 
' Tunnel is Ralston Reservoir, ten miles from the head of the 
tunnel, of 2100 acre feet capacity, which is of great value in 
regulating the distribution of the water supply. 

The Willwood Canal will take out of the river w4th a con- 
crete diversion dam, and will supply water for 17,000 acres of 
land lying south of the Shoshone River, opposite the Garland 
Division. 

The third main canal system heading at the Shoshone Dam 
will be for the Heart Mountain (or High Line) division. The 
Heart Mountain Division embraces lands on the north side of 
the Shoshone River in the vicinity of Cody and to the south and 
east of Heart Mountain, where the area at its eastern limit is 
contiguous to the Garland Division. 

An integral portion of the development of the irrigation 
system is the construction of a drainage system to relieve lands 
seeped from the operation of farmers and from, the operation 
of the canal and distribution system, and, also, where possible 
to protect lands threatened with seepage before that condition 
becomes so serious as to stop crop production, for once that 
condition obtains there ensues not only a total crop loss while 
the land is seeped, but also a period after drainage of only par- 
tial production while the water table and alkali salts recede. 
On the Garland Division of the project, irrigable area 43,400 
acres, it is estimated that 7,000 acres have been reclaimed from 
seepage and that 19,000 acres additional have been protected; 
but there are now 6,000 acres seriously seeped and 3,500 acres 
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in need of protection. Drainage work began on the Garland 
Division in 1911, and has been in progress ever since. TWent}^- 
six miles of open drains and ninety-one miles of closed drains, 
have been constructed. This may be compared with two hun^ 
dred seventv-seven miles of canal that have been constructed 
for the service of the above lands. On the Prannie Division, 
settlement of which began in 1917, when 13,000 acres were 
opened to entry, there are already 500 acres seriously seeped. 
Drainage construction was begun in January, 1920. Two miles 
of open drains have been constructed to date, which it is hoped 
will furnish relief to 400 acres of land, and protection to 800 
acres of land. ^^ 

Work in Progrees 1919-1920. The principal work during 
this period of time has been drainage construction on the Gar- 
land Division and lateral system construction on the Prannie 
Division. Of the latter construction the work has been the 
completion of a system to provide water supply to 13,000 acres 
of land, of which 8,000 acres were opened to entry in the fall 
of 1919 and the spring of 1920. At the close of the year 1920 
work was begun on a hydro-electric power development at Sho- 
shone Dam, of 1600 kilowatt capacity. The principal object 
of this construction is to furnish power for construction work 
on the Heart Mountain and Willwood Divisions and for drain- 
age work.-. Incidentally, the plant will afford commercial 
power for the towns of the project. 

Proposed Work. The principal proposed work during the 
coming year will be the construction of the power development 
above referred to and the construction of the Willwood di- 
version dam and canal system as far as funds will permit. 
Drainage work will also continue. On the Garland Division 
there will be employed one trenching machine for the con- 
struction of closed drains and four draglines for the construc- 
tion of open drains. On the Prannie Division there will be em- 
ployed two draglines for the construction of open drains. 

The expenditures on the project for the calendar year 1919 
were $594,000, and for the calendar year 1920 it is estimated 
will be $400,000. The total expenditures to December 31, 1920, 
it is estimated will be $6,900,000. The expenditures for the 
calendar year 1921 it is estimated will be $800,000. 
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Settlement. The years 1919 and 1920 were very active 
yesLTs in the settlement of the project. At the beginning of 
1919 there were 55,300 acres of land ready for irrigation, of 
which 50,100 acres were under water right application. In 
the fall of. 1919 the Seventh Unit of the project, consisting of 
4450 acres in the Garland Division and 1120 acres in the Prannie 
Division, was opened to entry. The building charge was $90 
per acre. Of this unit all but 250 acres have now been entered. 
In the spring of 1920 the Eighth Unit of the project, compris- 
ing 4591 acres in the Prannie Division, was opened to entry at 
$95 per acre, under the Soldier-Land-'Settlement Act. All the 
land in this unit has been entered. At the close of the year there 
was 65,890 acres of land to which water can be supplied, of 
which 63,160 acres are covered by water-right application. 
There are additionally about 5,000 acres of land very nearly 
ready for water, which it is hoped to open in the near future. 
The public lands of the area to which the Service can supply 
water have been divided into 952 farm units. The private 
land and State land on the same area are estimated to be 
equivalent to 55 farm units, making the total number of farms 
on the project over one thousand. 
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North Platte Cooperative Investigations 

The North Platte River is one of the great water supplies 
of Wyoming. About 20,000 square miles, or one-fifth of the 
area of the State, is included in the drainage basin of this 
River. The construction of the great Pathfinder Reservoir was 
the first step toward regulating and conserving the waters of 
the North Platte. In the year 1904 the U. S. Reclamation 
Service obtained a permit from the State of Wyoming to con- 
struct this reservoir. As a result the Pathfinder Dam, a notable 
engineering structure of granite masonry 228 feet in height, 
blocks a canyon of the North Platte River about fifty miles 
southwest of the city of Casper and creates a great reservoir 
covering at high water level more than 22,000 acres to an 
average depth of over fifty feet. The Pathfinder permit was 
granted with the supposition that the waters stored would be 
used largely for the irrigation of lands in Wyoming. We find, 
however, the condition of today is that more than seventy-five 
per cent of Pathfinder water is going to Nebraska. Taking the 
position that Pathfinder might need all the water of the North 
Platte River, after rights established prior to 1904 had been 
satisfied, the Federal Government has in practically every way 
possible restricted and retarded further irrigation development 
in Wyoming. We, therefore, find that this great natural re- 
source of water supply, and also the great reservoir site to 
conserve same, has been largely denied this State. To remedy 
this manifestly unfair condition, a joint cooperative investiga- 
tion was finally arranged between the State of Wyoming and 
the United States in 1916. 

The final report provided for by the contract was entered 
by the Board of Review on September 4th of this year. A 
conservative attitude in the matter of water supply was taken 
by the Board in order to avoid any findings that might lead to 
costly development work when the water supply might not 
warrant same. While the report of the Board seems entirely 
fair to not only the State of Wyoming and the United States, 
but also to the interests represented in both Colorado and 
Nebraska, it should do much to assure to Wyoming the benefits 



36 STATE ENGINEER'S REPORT 

which this State should in all justice derive from the water 

• ■ 

supply of the North Platte River. 

The Board of Review found generally that the North 
Platte River affords a .sufficient water supply for the irrigation 
of all the arable lands in the valley that are likely to be de- 
veloped; that further irrigation development in Wyoming 
need not be restricted; and that further development in Ne- 
braska should depend upon the construction of reservoirs at 
Guernsey, Wyoming, or at Keystone, Lisco or other possible 
sites in Nebraska, in order to conserve for Nebraska use waters 
that are now running to waste through the lower river. The 
full report of the Board of Review that follows well shows the 
findings and reasoning that lead to the conclusions and recom- 
mendations adopted: 

REPORT OF THE BOARD OF REVIEW ON NORTH PLATTE 

COOPERATIVE INVESTIGATIONS 

Denver, Colo., September 4, 1920. 
To the Honorable the Secretary of the Interior, and His 
Excellency, the Governor of Wyoming. 
Sirs : The undersigned Board of Review has the honor to- 
submit herewith its report on North Platte Cooperative Investi- 
gations provided for by the contract between the State of 
Wyoming and the United States, dated January 15, 1918. 

Respectfully, 

L. G. CARPENTER, 
FRANK C. EJVCERSON, 
E. A. MORITZ, 

Board of Review. 

1. This report is submitted in pursuance of a contract 
signed by the Secretary of the Interior and the Governor of 
the State of Wyoming, under date of January 15, 1918. 

2. This Contract provides for an investigation of the possi- 
bility and feasibility of future reclamation of arid lands in the 
North Platte Valley in Wyoming; surveys and investigations 
to be made jointly by an Engineer of the Reclamation Service 
and an Engineer of the State of Wyoming. 

3. The contract provides, further, that on the completion 
of such surveys and investigations the facts and conclusions 
reported shall be reviewed by an impartial Board, one member 
of which is to be selected by the State of Wyoming, one by the 
Reclamation Service, and a third to be chosen by these two. 
The Board is directed to make specific conclusions and recom- 
mendations as to the future policy considered the most advisa- 
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ble for the United States and the State of Wyoming to follow 
in utilizing, reserving and disposing of public lands, waterjg-, 
reservoir and power sites, and other natural utilities. 

4. In conformity with the contract, surveys and investiga- 
tions were made jointly* by Harold Conkling, an Engineer of 
the Reclamation Service, and Ralph I. Meeker, an Engineer 
representing the State of Wyoming. The report of Messrs. 
Conkling and Meeker is in two volumes dated January, 1919, 
entitled ** Report on Irrigation Possibilities in the North Platte 
River Basin.'* Copies of said report are on file in the office of 
the State Engineer of Wyoming, and in the offices of the Chief 
Engineer and Director of the United States Reclamation 
Service. 

5. The Board of Review provided for by the contract was 
formed by the appointment of Prank C. Emerson, State En- 
gineer, selected by the State of Wyoming ; E. A. Moritz, En- 
gineer, appointed by the Reclamation Service ; and by the joint 
selection by the two parties of L. G. Carpenter, Consulting En- 
gineer, of Denver, as the third member. 

6. The present report is the result of the consideration 
and examination of this Board of Review, based on the careful 
work and extensive report of the Engineers, supplemented by 
its own independent investigations and knowledge. In the 
course of its examination, the Board has traversed the entire 
North Platte Valley from Kearney, Nebraska, about 100 miles, 
below the mouth of the North Platte River, through Nebraska 
and Wyoming and to the headwaters in North Park, Colorado. 
This required an automobile trip of more than 1,000 miles and 
was directed to aji examination of the general conditions of the 
valley as bearing on the questions submitted in the contract, 
and especially to the conditions relating to irrigation under the 
diverse conditions of elevation, climate and soil ; to the physical 
limitations controlling diversion and storage of water; to possi- 
ble reservoir sites, and the principal proposed new develop- 
ments. 

The North Platte Valley 

r 

7. The North Platte River has its source in the mountains 
of Colorado and drains about 1,800 square miles in that State ; 
thence it flows in a general northerly direction to Casper, Wyo- 
ming; thence east to Douglas, Wyoming; thence in a south- 
easterly direction across the Wyoming-Nebraska state line, con- 
tinuing in the same direction to its confluence with the South 
Platte River at North Platte to form the Platte River. The 
drainage area in Wyoming is 20,000 square miles, exclusive of 
the Laramie River basin, which has not been included in this 
investigation for the reason that the waters arising therein will 
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be almost entirely consumed in said basin and therefore will 
Hot contribute materially to the ultimate development of the 
lands tributary to the main stream. The drainage area in 
Nebraska is about 7,000 square miles. 1 

8. The area drained in Colorado has been designated 
Section 1; the territory^ from the Colorado- Wyoming line to 
Pathfinder Dam has been designated Section 2; from Path- 
finder Dam to the Whalen Dam, which is the diversion dam for 
the North Platte Project, has been designated Section 3 ; Sec-, 
tion 4 is the Laramie River basin, not considered in this report ; 
Section 5 includes the North Platt^ Project and extends from 
the Whalen Dam to Bridgeport ; Section 6, from Bridgeport to 
North Platte; and Section 7, from North Platte to Kearney. 
(See accompanying map.) These are convenient designations 
for sections having different characteristics as to topography, 
climate and agricultural possibilities. 

9. There is a wide variation in climate and elevation be- 
tween the upper and lower valleys. The elevation changes 
from about 8,000 feet in the upper regions to about 2,500 feet 
in the lower regions. Mean lannual precipitation varies from 
9 to 24 inches and mean annual temperatures from 38 degrees 
P. to 50 degrees F. Therefore, as might be inferred, there is a 
gradual transition in adaptable crops from wild hay and other 
hardy crops in the upper regions to all kinds of grain, alfalfa, 
sugar beet and similar crops in the lower regions; and, more- 
over, in Sections 6 and 7 there is a gradual change from irri- 
gated crops to the uhirrigated crops common to the Middle 
West. 

10. There is a great variation in the need for and the use 
of water in the several sections. The quantity of water con- 
sumed in Section 1 is relatively small because of the nature of 
the crops raised and because a large part of the wdter used for 
irrigation is returned to the river. The same is true in a lesser 
degree of Section 2, the quantity of water consumed in this 
section being somewhat larger, however, than in Section 1. 
In Sections 3 and 5 water is always needed to raise crops and 
considerably larger quantities are required than in the territory 
above because of the nature of the crops raised and the longer 
irrigation season. Further down stream, in Sections 6 and 7, 
the rainfall increases until at the lower end of Section 7 it is 
sufficient in most years to raise crops without irrigation. For 
this reason, the average use of water as we proceed doAvnstream 
from Section 5 decreases quite materially and fluctuates greatly 
from year to year, such fluctuation varying with the rainfall 
dtoing the growing season. 

11. On account of the wide variation in the agricultural 
conditions thus described, it is difficult to determine in what 
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region the available water supply can be utilized most 
beneficially. But fortunately the water supply appears to be 
ample for all the lands susceptible of irrigation development 
and this simplifies the situation in a marked degree. 

12. The following table gives the present status of irriga- 
tion development as shown in the Conkling-Meeker report : 

Estimated area 

Section irrigated 

1 110,000 

2 105,000 

3 : : 40,000 

5 250,000* 

6 55,000 

7 : 38,000 

*Canals now under construction for 170,000 acres additional. 

Water Supply 

13. It is impossible to solve the problems of Wyoming 
without considering conditions in the North Platte Valley in - 
the adjoining States of Colorado and Nebraska, and therefore 
the scope of the investigation has had to include a study of the 
water supply and its present utilization in the entire North 
Platte watershed. 

14. The analyses of water supply have been made with a 
view to determining, first, if the water supply is sufficient to 
provide for all present rights, active and potential ; and second, 
to determine what additional areas might be developed with 
the available water. 

15. The studies indicate that the water supply is sufficient « 
for all existing rights and that there is some surplus available 

for further development without the construction of additional 
reservoirs. 

16. The investigations have also developed the fact that 
the construction of reservoirs at Guernsey, Wyoming, Key- 
stone, Nebraska, or Lisco, Nebraska, or such other feasible sites 
as may be found in the lower valley, will probably permit the 
development of all the irrigable areas in Nebraska that are 
susceptible of irrigation. 

17. The water supply analyses made by the engineers have 
been examined in detail and all assumptions and processes have 
been carefully reviewed. Additional studies were also made 
by this Board which substantially confirm the results derived 
by them and lead to the conclusion that the water supply of the 
North Platte River is ample for all the lands susceptible of 
irrigation development therefrom. Such conclusion does not 
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permit definite proof but must rest largely on the broad con- 
sideration of the accuracy of the assumptions made and of the 
history of irrigation development which has demonstrated the 
manner of growth of irrigation and the decreasing use of water 
therewith. 

Cost Estimates 

18. The engineers' report contains estimates of cost of 
possible projects in Wyoming and estimates of cost of possible 
reservoirs. While these estimates are deemed of minor im- 
portance in the determination of future policies, they are valua- 
ble for indicating the relative cost of irrigation works for the 
several projects considered. It is not to be forgotten that there 
are many other considerations than cost that govern the desira- 
bility of a project. 

Conclusions 

19. The result of the deliberations of this Board may be 
summed up in the following conclusions: 

(a) The North Platte River affords a sufficient water sup- 
ply for the irrigation of the arable lands in the valley that are 
likely to be developed, provided the available reservoir sites are 
utilized for storage and all the water available is used to good 
economic advantage. ^ 

(b) Further irrigation: development in Colorado and Wyo- 
ming need not be restricted. 

(c) Further development, and assured water supply for 
lands now under irrigation, below the North Platte project de- 
pend upon the construction of reservoirs at the Guernsey, Key- 
stone, Lisco, or other feasible sites, which will conserve an 
-adequate portion of the water now going to waste annually on 
account of lack of storage and regulation. 

- (d) The area of land in Wyoming, not now irrigated nor 
having vested rights that is susceptible of reclamation from the 
North Platte River and its tributaries is limited by physical 
and economic conditions and seems not to exceed about 300,000 
acres. Development will undoubtedly proceed slowly, but the 
lands should be included in any general consideration of the 
development of the entire North Platte Valley. 

(e) The same is true of about 70,000 acres of land in North 
Park, Colorado. These areas are in addition to 30,000 acres 
having vested rights. 

(f ) There are several good power sites on the North Platte 
River, the development of which, on a large scale, however, 
must await the development of suitable markets. 
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Discussion of Conclusions 

20. Conclusion (a) — 

''The North Platte River affords a suf- 
ficient water supply for the irrigation of the 
arable lands in the valley that are likely to be 
developed, provided the available reservoir • 
sites are utilized for storage and all the water 
available is used to good economic advant- 
age." 

This conclusion has been reached after a careful study of 
the water supply analyses given in the Conkling-Meeker report 
and the assumptions upon which such analyses ai*e based. Many 
broad assumptions must necessarily be made and they must also 
lean heavily toward the side of safety. The question of con- 
sumptive use, Kjanal losses, return flow, river losses, and the 
difficulty of closely controlling storage release are all more or 
less indeterminate. The assumptions made in the report are 
believed by this Board to be well on the side of safety from the 
standpoint of water supply. 

The diversion assumed for the 260,000 acres included in 
the North Platte Project is 3 acre feet per acre made up of 
1.7 acre feet per acre consumptive use and t.3 acre feet per acre 
loss. This loss corresponds in percentage with the results of 
measurements on the Interstate unit during the past seven 
years which indicate an average loss from canals and laterals 
of 44 per cent of the quantity diverted. The maximum 
quantity of water delivered to the land in any year was 2.92 
acre feet per acre in 1914. With a loss of 44 per cent, this 
gives a diversion of 5.2 acre feet per acre. The minimum 
quantity delivered to the land in any year was 1.38 acre feet 
per acre in 1915, which on a similar loss basis corresponds to a 
diversion of 2.5 acre feet per acre. Actually the diversion in 
that year was 3.3 acre feet per acre, the losses having been 
reported as 66 per cent, which is very much greater than has 
been reported for any other year. 

With a diversion duty of 3 acre feet per acre and a canal 
loss of 44 per cent, the quantity available for consumptive use 
is 1.68 acre feet per acre, which is 75 per cent as mmch as the 
average past use on the Interstate unit, 22 per cent more than 
the minimum past use and 57 per cent as much as the maximum 
past use. Such quantity appears to be entirely sufficient, es- 
pecially in view of the fact that the rainfall during "the irriga- 
tion season averages 12 inches and has a minimum of 6 inches. 

Moreover, general experience in this and other countries 
shows a decided tendency for a decrease with time In the 
amount of water required. This comes as a consequence of 
filling in the subsoil so that the portion thus consumed is 
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lessened or eliminated ; to the increased smoothing of the sur- 
face of the fields, so that the large amount of waste in dis- 
tribution due to a rough and uneven surface is lessened ; to the 
increased skill cf irrigators and their greater familiarity with 
the economical ways of distributing water on their own land; 
and to community knowledge gained from experience tliat less 
water i^ needed for best agricultural purposes than is usually 
considered necessary by the inexperienced. The time for this 
effect to become noticeable varies under different conditions. 

The effect of this tendency has been shown in various- 
instances. Many canals, after some years, with the same 
capacity, irrigate much more land than they were originally 
designed for. Under conditions quite similar to the North 
Platte Valley, as in the neighboring South Platte Valley in 
Colorado, and notably in the Valley of the Poudre, a tributary 
of the South Platte, where experience and records extend over 
a number of years, it has been found that the actual amount 
diverted from the stream has materially decreased. Where 
formerly three to five feet of water were diverted, now the 
average is only from one and one-fourth to one and one-half 
feet, and this is found sufficient. , .^ ^ 

Further examination of the North Platte Valley shows a 
great amount of seepage or return waters already in evidence. 
This tends to increase the acreage that can be irrigated from 
the original supply, though this may not show in a decrease in 
the quantity diverted' by a particular canal. This re-use of 
waters becomes an important factor and is more noticeable in 
its effect upon the lower reaches of the stream. Indirectly, it 
benefits the upper reaches because it diminishes the demand 
from the lower valley. 

The combined effect of these various causes is to materially 
increase the irrigated area, because of a decrease in the amount 
of water required by a given tract and because of an increase 
in the water supply due to the return water and its re-use. 

On the basis of all known facts, the water supply studies 
show that there is ample water for the development of the entire 
valley, provided adequate provision is made for storage in the 
lower valley. Additional hydrographic data on the river should 
be obtained and a thorough examination of all possible dam 
and reservoir sites made. 

The conclusion that the water supply of the North Platte 
River is sufficient for the development of the entire valley is 
based on the broad theory that the water supply will ultimately 
be used to the best economic advantage and for the greatest 
benefit of all the users thereof; that occasional shortages in the 
water supply amounting to even 25 per cent or 30 per cent of 
the normal use are likely to prove beneficial rather than harm- 
ful in their ultimate effect and should therefore not cause con- 
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cern ; that the use of water must and will adjust itself to the 
quantity available and that less and less water will be used as 
time goes on and additional lands are brought under irrigation, 
not only because less water will be available but because it will 
be found that less water is needed to raise crops. 

These theories could not be accepted in a case of small area 
on a small stream but where hundreds of thousands of acres, 
extending along a river for a distance of 800 miles, are to be 
supplied by such river having an annual run-off of 2,000,000 
acre feet the dangers of disastrous shortages are so remote as 
to be no cause for concern, provided reasonable caution and 
good engineering judgment have directed the developments. 

21. Conclusion (b) — 

* * Further irrigation development in Colo- 
rado and Wyoming need not be restricted.'' 

The working out of the w:ater supply situation in the entire 
North Platte Valley will undoubtedly be a matter of slow de- 
velopment. It will probably be controlled not so much by 
administrative or court action as by mutual agreement and 
consent. There are certain rights that must be recognized and , 
respected but in a large measure the situation is beclouded' by 
uncertainties and it is the view of this Board that it would be 
economically wrong l;o oppose any development that does not 
clearly jeopardize the paramount rights of other parties. Thus 
any practicable development in Wyoming and Colorado will 
not do and it should therefore be permitted to proceed 
normally. 

It is the opinion of this Board that development in the 
upper valley, that is above the Whalen dam, can proceed inde- 
pendently of development below not already under way. For 
the latter, storage in lower valley reservoirs is essential as no 
further supply can be furnished from above without great at- 
tendant losses. Such losses should be avoided as much as 
possible by using the water on lands nearest to its source, and 
this points to greater practicable development in Wyoming and 
Colorado. /Phis does not preclude full development in Ne- 
braska because it is possible to conserve the waters of the 
lower river which are now lost because of lack of storage 
reservoirs. 

Viewed from the standpoint of highest economic develop- 
ment, it appears to be the proper policy to place no obstacle in 
the wa}^ of development of irrigation in Colorado and Wyo- 
ming. From a physical and financial standpoint, such de- 
velopment is so limited and will undoubtedly proceed so slowly 
as to preclude any probability of serious interference with the 
rights of Government canals and those entitled to storage water 
from Pathfinder Reservoir. 
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22. Conclusion (c) — 

*' Further development, and an assured 
water supply for lands now under irrigation, 
below the North Platte Project, depend upon 
the construction of reservoirs at Guernsey, 
Keystone, Lisco or other feasible sites which 
will conserve an adequate portion of the water 
now going to waste annually on account of 
lack of storage and regulation/' 

If it be agreed that the limited development possible in 
Colorado and Wyoming should be permitted to proceed, then 
this conclusion follows obviously. In any case, the quantity of 
water that can be supplied from above is so small and such a 
large part of it is lost in transit that only a small development 
in Nebraska could be supplied from this source. 

The annual run-off of water between Pathfinder and North 
Platte in excess of irrigation needs is about 1,200,000 acre feet, 
an amount equal to the annual run-off at Pathfinder after sup- 
plying irrigation needs above the reservoir. The conservation v 
of this water is of high economic importance. It cannot be used 
in Colorado or Wyoming, but a large part can be used, in Ne- 
braska if adequate storage works are provided. 

It requires from three to six days for water released from 
Pathfinder reservoir to reach the Whalen dam, and seven to 
fourteen days to traverse the distance from Pathfinder dam to 
Kearney, Nebraska, such time depending upon the stage of the 
river. Much waste of water must be expected because of the 
impossibility of foreseeing conditions along the river. Storms 
and resulting floods from side streams and varying tempera- 
tures causing changes in seepage and evaporation, which is of 
a great importance in a wide stream, play havoc with the be'st 
laid plans. It is therefore obvious that the regulation or con- 
trol of this water, in order to supply given needs in the lower 
reaches of the river, is very difficult. The construction of reser- 
voirs in the lower valley would remove these difficulties and 
would permit storage of the natural flow of tributary streams 
during the winter months. The policy should be to encourage 
the lands in Nebraska to develop the lower reservoirs to the 
fullest extent found to be economically feasible. 

23. Conclusion (d) — 

''The area of land in Wyoming not now 
irrigated nor having vested rights, that is sus- 
ceptible of reclamation from the North Platte 
River and its tributaries is limited by physical 
and economic conditions and seems not to 
exceed about 300,000 acires. Development will 
undoubtedly proceed slowly, but the lands 
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should be included in any general considera- 
tion of the development of the entire North 
Platte Vialley." 

The Conkling-Meeker report gives d^escriptions and esti- 
mates of cost for irrigation of about 156,000 acres of land in 
Wyoming. The estimates of cost as to a large part of the liands 
appear high in consideration of present land and crop values 
in those regions. But any conclusion now reached on this 
point must take into consideration possible modified conditions 
in the future which might make the irrigation of these lands 
very desirable.. Moreover, the estimates of both area and cost 
are based, as preliminary estimates must necessarily be, on 
limited information and consequently it is impossible to arrive 
at exact conclusions at this time. 

Attention is also directed to the fact that there are other 
areas in Wyoming not desoribed in the Conkling-Meeker report 
that are susceptible of development, notably lands north and 
west of Casper, Wyoming, and the so-called Goshen Hole lands 
above the present Port Laramie Canal. The inclusion of these 
areas would bring the total area in Wyoming to be considered 
for possible irrigation to 250,000 or 300,000 acres. 

The 'oil and stock industries of Wyoming, as well as the 
latent farming possibilities of the State, bid fair to create a 
great change in its economic conditions, and it is not unreasona- 
ble to assume that the limited areas in the North Platte Valley 
in Wyoming, capable of reclamation by irrigation, may become 
very desir^^ble of development. 

It is therefore the view of this Board that it should not be 
the policy to declare these lands, or any portion of them, im- 
practicable of development on account of high cost and thus in 
effect bar them from the use of the waters of the North Platte 
River. Development by private initiative and enterprise should 
not be prevented by withholding grants of water rights or 
rights of way over public lands. Such development is not likely 
to proceed faster than the local economic conditions warrant. 
Gradual development in accordance with such conditions is 
the healthiest and most permanent form and should therefore 
be unhampered by any outside restrictions that are not clearly 
necessary. 

24. Conclusion (f) — 

** There are several good power sites on 
the North Platte River, the development of 
which, however, on a large scale, must await 
the development of suitable markets. ' ' 

There is at the present time some demand for water power 
for municipal and industrial purposes, but these require a 
comparatively small quantity of power and do not warrant the^ 
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construction of the larger power projects on the river. In 
order to make such large projects practicable, a much larger 
market must be had, such as railroad electrification would offer. 
There is a possibility, and perhaps a probability, that such 
electrification will at some time be found desirable. 

Development of power at the Pathfinder dam in the near 
future appears feasible, especially as some of the projects pro- 
posed between Camper and Douglas could be developed by 
pumping with power developed at that point. In that case it 
would be practicable to furnish power from this source for 
industrial and municipal use. 

Recommendatioius 

25. In accordance with the .foregoing conclusions, this 
Board respectfully submits the following recommendations as 
to the future policies considered the most advisable to be fol- 
lowed by the United States and the State of Wyoming in con- 
nection with the irrigation development in the North Platte 
Valley : 

(a) That such restrictions as have been placed on irriga- 
tion development in Colorado and Wyoming in the past on the 
supposition that there was an insufficient supply of water be 
removed. '^These include the refusal to grant rights of way 
for ditches and reservoirs on public landls; rejection of desert 
land entries and failure to act on Carey Act segregations. 

(b) That no obstacles be placed in the way of irrigation 
development in any section of the North Platte Valley. 

(c) That development by private enterprise be* permitted 
. to proceed without artificial restrictions. The natural condi- 
tions of the valley provide such limitations that the amount of 
development is not apt to exceed the water supply. 

(d) That no more water be sold from Pathfinder reservoir 
for diversion below the Whalen dam. 

(e) That the proposed dam across the North Platte River 
near Guernsey, Wyoming, be built by th« United States at as 
early a date as possible, as a means of further conserving the 
water of the North Platte and as a valuable aid in the regula- 
tion, distribution and economical use of those waters. This ap- 
pears to be the most logical next step in the irrigation develop- 
ment of the North Platte Valley. 

(f) That encouragement be given to development in Ne- 
braska by construction of reservoirs in the lower valley, thus 
conserving the large run-off below Pathfinder that is now 
unused. 

(g) That the Department of the Interior should expedite 
action on matters referring to Carey Act projects so that 
settlers and the State will not be discouraged by delay from 
carrying out the proposed development. 
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(h) That both the State and the Federal Governments 
continue to collect data in regard to stream flow, return flow 
and other gains and losses of the North Platte River and its 
tributaries. 

(i) That the State and Federal Governments assist the 
various interests along the river, when solicited, in obtaining 
accurate information relative to dam and reservoir sites and 
other information needed for a full knowledge of the situation. 

(j) That likewise, in regard to the development of power 
sites the State and Federal Governments give encouragement 
by furnishing such facts as may be available and removing 
obstacles that may prevent their development. The willing- 
ness of responsible parties to develop such enterprises is to a 
great extent an indication of their desirability. » 

(k) The Bo:ard feels strongly that it would be very un- 
fortunate and decidedly subversive of the best interests of all 
concerned, if the numerous questions, admittedly vexatious and 
difficult of solution, could not be disposed of by amicable nego- 
tiation and cooperation. Conferences and cooperative effort 
should therefore be encouraged. If there can be a free ex- 
change of views and discussion of problems by the various par- 
ties in interest, misunderstandings and serious differences will 
be lessened and ultimately removed. 

L. G. CARPENTER, 
FRANK C. EMERSON, 
E. A. MORITZ, 

Board of Review. 
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TAXATION OF IRRIGATION WORKS 



The direct taxation of irrigation works has long been a 
question of serious consideration to those interested in irriga- 
tion development. The investment in ditches, reservoirs and 
other works in any case is directly reflected in the increased 
values placed upon the lands benefited thereby. In the irrigated 
sections of Wyoming practically all the valuation of the farm 
lands is due to the benefits received from the irrigation works 
serving^ them. Notwithstanding these facts, the works con- 
^structed by private companies are taxed as such in some 
instances. 

The irrigation works constructed by the U. S. Reclamation 
Service are exempt from taxation; the ditches, canals, reser- 
voirs and other works constructed by individual ranchmen or 
associations of farmers are uniformly exempted; but We find 
that some counties in the State are taxing irrigation works, as 
such, constructed by private companies. This situation does 
not seem fair to the interests that invest their money in our 
irrigation projects. Their troubles are enough without adding 
what in many cases is a system of double taxation, as first 
against the irrigation works themselves and then against the 
land values created by these works. Whatever increased bur- 
den may be placed by tax upon the irrigation works must be 
eventually borne by the lands irrigated thereunder. 

The development of irrigation projects by private interests 
is important to Wyoming, and the State receives great benefits 
from such enterprise. It would therefore seem that the ex- 
emption of irrigation works from taxation generally would be 
an equitable provision of law, and at the same time assure to 
private enterprise that the further burden of direct taxation 
would not have to be charged against their constructed works. 
A recommendation to this effect is contained under the heading 
of *' Needed Legislation''. 
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CONSOLIDATION OF DITCHES 



In many sections of the State a consolidation of smaller 
ditches into larger carriers would be a material benefit to the 
irrigation interests involved. By such means, in many cases, a 
much more economical use of water could be obtained, costs of 
operation and maintenance materially reduced, land now occu- 
pied by existing ditches made available for the raising of crops, 
and other material improvements in the situation obtained. 

Some streams of the State lose heavily at certain points in 

• 

their courses by the loss of water through seepage into the 
gravel or from other causes. In several situations of this kind 
a canal consolidating several ditches diverting water below 
such points of loss, but itself diverting water above and carry- 
ing same around such point, would effect a decided saving in 
water of the stream. Progress towards remedying conditions 
hy the means here suggested has been made in the Star Valley 
in the western part of the State. Work along the same line 
could very profitably be undertaken in many other sections. 
The Superintendent of Water Division No. 3 calls attention 
particularly to the advantages of such development in the Popo 
Agie and Greybull Valleys of his District. 

The transfer of rights from one ditch to another, where 
such transfer will not injure the rights of other appropriators, 
can be accomplished by proper petition to the State Engineer 
or Board of Control according as to whether the rights in- 
volved are under permit only, or have been adjudicated. This 
office will be glad to render every assistance possible to promote 
such plans. This matter is commended to the careful considera- 
tion of the water users in such districts as might be benefited 
by changes as suggested in means of conveyance of water. 
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ATTACHING RESERVOIR WATER 



The Wyoming law provides that ** Water rights cannot be 
detached from the lands, place or purpose for which they are 
acquired, without loss of priority". This is one of the funda- 
mentals of our code, and at least as far as direct flow rights 
are concerned the attaching of water to land is the most desira- 
ble provision. The comparative small amount of litigation over 
water rights in Wyoming today is to no small extent attributable 
to this policy. If a policy had been adopted whereby water 
rights could be sold indiscriminately, or divorced from the con- 
ditions under which they were obtained, it would make a specu- 
lative commodity of the water of the State. The equilibrium of 
conditions on our streams would be continually changed and the 
regulation and distribution of water made a difficult procedure. 
Rights acquired under certain conditions might be found worth- 
less by changes afterwards allowed other rights. Instead of 
the exceptional stable form of agriculture now provided by 
irrigation, a failure to attach water to land would introduce 
many elements of doubt that would greatly militate against 
our farming interests. 

The preceding is entirely true of direct flow rights. When 
the question of reservoirs is considered somewhat different 
conditions obtain. By the construction of a reservoir a certain 
definite amount of stored water is provided. In most cases this 
storage supplements the water furnished to direct flow rights. 
The amount of supplemental supply required is dependent upon 
the water supply of each stream and the priority of the direct 
flow rights involved. Changing conditions on a stream will 
further vary the amount of water needed for supplemental 
supply. By the construction of a reservoir a certain tangible 
thing, expressed in units of acre feet of capacity, is acquired. 
To provide a certain mobility in the rights to use the definite 
amounts of stored water provided by virtue of the construction 
of a reservoir, provision of law for approved transfers might 
well be njade. 

It is required by our law at present that the application for 
a secondary permit, which would constitute the ditch permit 
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enumerating the lands to which stored water was to be applied, 
need not be filed at the same time as application is made for the 
primary permit for the reservoir itself. Before the owners of 
storage in a reservoir would be legally entitled to use water 
therefrom, however, the secondary attaching the stored water 
to certain lands would need to be filed. So long as the right 
remains one under permit, it is possible that a legal transfer of 
stored water from one tract of land to another could be ac- 
complished by request for cancellation of one permit and an 
application for another permit to cover the new lands. In 
light of the quotation of law referred to in the preceding, 
however, there is some doubt in this matter. In the case of 
an adjudicated right, it is manifest that there is no present 
provision for a transfer. 

The power to make a legal transfer of stored water, in 
whole or in part, from one tract of land to another, is believed 
by this office to be desirable. Such transfers as would not seri- 
ously threaten the situation on a stream or detrimentally affect 
other rights could be allowed. It is the opinion of this office, 
however, that such transfers should only be made upon a public 
notice, and with the approval of the officers charged with the 
administration of the waters of the State. Under such a prop- 
erly guarded procedure the possibility of making such transfers 
of reservoir water can well be considered. A recommendation 
to this effect will be found under the subject of ** Needed 
Legislation*'. * 
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RECIPROCITY BETWEEN STATES 



For the most part streams rise in Wyoming to flow across 
our boundary lines into other states. This condition is almost 
entirely true when we consider our situation with respect to 
the states of Idaho, Montana, South Dakota and Nebraska. 
Our most important water supplies, with one exception, flow 
from Wyoming into these states. Our situation with respect 
to the states of Utah and Colorado, however, is somewhat 
different. 

The^Bear River in the southwestern part of our State 
crosses and recrosses the boundary line between Wyoming and 
Utah several times. The same situation applies to a less extent 
to Black's Fork River and other smaller streams. The ques- 
tions of acquiring water rights and of the proper administration 
of same on these streams therefore become of considerable im- 
portance. In lack of any agreement between the two states 
there is but little cooperation practiced, although the different 
streams irrigate important areas of farm lands in both states. 
It would, therefore, ^seem desirable that reciprocal agreements 
be entered into between the states, whereby the interests of 
both could be equally guarded and protected. Cooperation is 
essential to the proper administration of water rights involved. 
Thjs question has been discussed by this office with the State 
Engineer's office of Utah. Both recognize the need of reciprocal 
agreements and commend same to the consideration of the legis- 
latures of the two states. 

Unless recently repealed, the State of Colorado has a law 
upon its statutes whereby it is declared unlawful to divert, 
carry or transport the waters of any water course of Colorado 
into any other State for use therein. Until such law should be 
repiealed, Colorado would not be in position to enter a recipro- 
cal agreement with Wyoming, although it is believed that the 
same would be to the mutual interests of both states. 
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DRAINAGE 



The work of underdrainage in connection with many of 
the irrigated areas in Wyoming has developed to considerable 
proportions during the past few years. The excessive use of 
water in irrigation, or certain subsoil conditions, have caused 
an excess of moisture to be retained in the ground. The result 
is a seeped or bogged condition of the land and the bringing 
of injurious alkalies to the surface. The final result is the im- 
possibility of growing crops on such land. 

While in many cases seepage can be prevented, or at least 
greatly retarded, by a conservative use of water, there are many 
places where the subsoil conditions are such as to cause seep- 
age eventually, even though a mo^t careful use of water in 
irrigation may be practiced. The reclamation of seeped lands 
can be uniformly accomplished by some system of drainage 
works. 

' Drainage has been carried on to a wide extent in the Big 
Horn Basin. This work has had to follow the irrigation of 
lands under nearly all the large irrigation projects in this 
section. Land owners were at first very skeptical of the suc- 
cess of underdrainage, and it was very difficult to organize the 
first few districts. Today the relief afforded by drainage is 
well recognized and there is but little trouble in promoting a 
district as soon as a seeped condition to any material extent is 
evidenced. The Drainage District Law has operated very 
satisfactorily as a whole, and the district bonds have found a 
ready sale at only a small discount. 

The system of drainage most favored in this State is the 
closed tile drain. This system is more expensive than the 
open ditch, but the fact that the thorough backfilling of the 
ditch prevents any farm lands from being lost to production, 
and a lower maintenance cost obtained, in most cases fully re- 
pays the additional expense. The subsoil conditions largely 
gage the depths at which drains must be located to give the 
most effective service. Most drains now run in depths of from 
seven to ten feet. Trenching machines have nearly entirely re- 
placed hand labor in constructing drain ditches. 
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The open drain is employed where construction difficulties 
make the closed drain too expensive, or otherwise impracticable. 
The open ditches are usually constructed by dragline ex- 
cavators and a low cost obtained thereby. It is often practical 
to lay tile in a dragline ditch and by later backfilling convert 
the open into a closed drain. 

The success of drainage work is now well established. 
Whenever lands show a material amount of seepage steps 
should at once be taken to provide underdrainage for same. 
The sooner the work is undertaken the lower will be the cost 
of construction and the sooner will the land be returned to 
production. 'Seepage can in most cases be anticipated and 
drainage works not only installed at a comparatively small cost 
before conditions become bad, but the land affected can be kept 
under a continuous state of production. Land owners are, 
therefore, urged to keep close account of the conditions of 
their lands in relation to the matter of proper drainage. 
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ENGINEER'S LICENSE LAW 



As a whole, the License Law, as passed by the 1919 legis- 
lature, seems to be operating well and has the general support 
of engineers and surveyors.- Some amendments to the law, 
however, would be very desirable. However, the Board of 
Examining Engineers does not believe it advisable to under- 
take the correction of defects in the law at this time. The 
present law is the third that has been passed by the legisla- 
ture and repeated amendments or new enactments hereafter 
will probably not be looked upon with much favor. Agitation 
is current throughout the country as to license laws, and 
different organizations are now attempting to promote a uni- 
form license law that will apply in fundamentals to all states. 
In view of the situation as it now exists, it would seem advisable 
to wait at least another two years before attempting the 
amendment or reenactment of our Wyoming law., When 
another attempt is made, we should be assured that the law 
proposed will best fit our needs and conditions. 

The two classifications of surveyor and engineer appear 
to well fit conditions in this State. The records in the State 
Engineer's office have shown the advantage of a law licensing 
men performing the work covered by the class of surveyor.. 
Maps and data now submitted to the office can uniformly be 
depended upon as accurate. This was not true when anyone 
could deface a piece of tracing cloth and send it in to the office 
as a proper map for filing with an application to appropriate 
water. 

Some misunderstanding seems to exist in regard to the 
written examination as required by the License Law. There 
seems to be an impression among some that this examination 
is very technical in character, and can only be passed by an 
applicant when his head is crammed with formulae and theory. 
This is not the character, however, of the examination. The 
Board wishes also to correct the impression among some that 
the examination particularly applies to irrigation matters. 
Other branches of the profession covered by the law are given 
equal weight. The questions propounded are such that at least 
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the majority of them should be answered more or less readily 
by any man qualified to practice in the grade for which he 
applies for license. The qualification record of an applicant 
is given as much weight by the Board as the written examina- 
tion. The entire aim of the Board is to determine whether or 
not the applicant is qualified to go out in actual practice and 
give competent service to his employers. The present Board 
is no respecter of persons, and everyone applying for a license 
is required to takq the written examination. 

The Board of Examining Engineers now consists of J. A. 
Elliott, Wheatland, President; Clyde W. Atherly, Basin, 
Treasurer; and Frank C. Emerson, Cheyenne, Secretary. A 
list of the licensed engineers and surveyors of the State follows : 

ENGINEERS 
Name Address 

Anderson, Edward S Pocatello, Idaho 

And(rews, Thaddeus H. Lusk, Wyoming 

Atherly, Clyde W Basin, Wyoming 

Avery, C. Dwight Washington, D. C. 

Ayers, Augustine H : . . Riverton, Wyoming 

Baldwin, T. H Cheyenne, Wyoming 

Bartlett, Albert B Glendo, Wyoming 

Beach, C. S Frontier, Wyoming 

Beebe, John C Clearmont, Wyoming 

Bell, Howai'd F Cody, Wyoming 

Bellamy, Ben C Laramie, Wyoming 

Bickel, Paul S. A Boise, Idaho 

Bishop, L. C Douglas, Wyoming 

Bishop, Lyman E ^ Denver, Colorado 

Bowman, James S Clearmont, Wyoming 

Brown, N. H Lander, Wyoming 

Burritt, Edwin W Buffalo, Wyoming 

-Carlisle, C. C t Cheyenne, Wyoming 

Chapman, G. Hobart Bvanston, Wyoming 

Chessington, J. B Thermopolis, Wyoming 

Cleary, John B Gasper, Wyoming 

Comstock, H. D Riverton, Wyoming 

Conrad, L. E Manhattan, Kansas 

Coy, Burgis G Ft. Collins, Colorado 

Cummings, F. T Douglas, Wyoming 

Davis, Ralph E Omaha, Nebraska 

Eder, Ernest Buffalo, Wyoming 

Elliott, J. A Wheatland, Wyoming 

Emerson, Frank C Cheyenne, Wyoming 
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Fellows, A. Lincoln Denver, Colorado 

P^tterer, J. C .Laramie, Wyoming 

Foreman, Chester A Cheyenne, Wyoming 

Gatchell, Frank Buffalo, Wyoming 

Gillette, Edward Sheridan, Wyoming 

Gonin, John : Wind River, Wyoming 

Gray, R. F Lusk, Wyoming 

Gwillim, E. C .Sheridan, Wyoming 

Hayden, C. E .Manderson, Wyoming 

Hays, James B Boise, Idaho 

Hemingway, Ambrose Casper, Wyoming 

Hosig, I. B Powell, Wyoming 

Hudman, Ellis Rock Springs, Wyoming 

Huntington, H. M Cheyenne, Wyoming 

Kimball, Farley. Wind River, Wyoming 

Kimball, Russell Cody, Wyoming 

Kingdon, Justin T Cheyenn^e, Wyoming . 

Knittle, Frank S Casper, Wyoming 

Kuntz, G. T , .Evanston, Wyoming 

• Leary, James W Green River, Wyoming 

Lloyd, Henry. .-: Cheyenne, Wyoming 

Lloyd, John E Marbleton, Wyoming 

Luten, Daniel B Indianapolis, Indiana 

IVIahoney, J. F Rawlins, Wyoming 

Marzel, J. G , Torrington, Wyoming 

Moenke, W. F Sunrise, Wyoming 

Morrill, B. F Thermopolis, Wyoming 

McCoy, Robert Z Rock River, Wyoming 

Nelson, Elmer K Cheyenne, Wyoming 

Newcomb, R. V Big Piney, Wyoming 

Nilson, Nils Sundance, Wyoming 

Nixon, H. S .- Omaha, Nebraska 

Pederson, J. D Jackson, Wyoming 

Robinson, H. E Kemmerer, Wyoming 

Salisbury, Royal D Denver, Colorado 

Sanford, F. N Casper, Wyoming 

Schenk, G. J .Basin, Wyoming 

Sevison, Z. E Cheyenne, Wyoming 

Shawver, C. D Cheyenne, Wyoming 

Sloan, W. G Boise, Idaho 

Swendsen, Myron.. Boise, Idaho 

Templeton, R. M Thermopolis, Wyoming 

Tillett, Wm. B .Kane, Wyoming 

True, Jas. B Cheyenne, Wyoming 

Warren, Fred E Cheyenne, Wyoming- 
Watson, H. G: Cheyenne, Wyoming 

Webber, Ward P Lander, Wyoming 
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Welles, Charles B ; Colorado Springs, Colorado 

Wheeler, M. N Casper, Wyoming 

Whiting, J. A Cheyenne, Wyoming 

Wilkinson, E. B Newcastle, Wyoming 

Williams, F. C Sheridan, Wyoming 

Willson, Eugene P Lusk, Wyoming 

Wilson, Clifford S Driggs, Idaho 

Wilson, T. Ross Driggs, Idaho 

Wisda, James W Rawlins, Wyoming 

Woodward, I. D Riverton, Wyoming 

Zom, G. W Greybull, Wyoming 

SURVEYORS 

Allen, W. P Buffalo, Wyoming 

Bailey, A. W Gillette, Wyoming 

Becker, J. A Newcastle, Wyoming 

Bond, Warwick E Newcastle, Wyoming 

Clark, Robert E. , Newcastle, Wyoming 

Coates, R. N Frontier, Wyoming 

Cole, J. A Wheatland, Wyoming 

Corcoran, Charles G Rawlins, Wyoming 

Cotner, Victor Lovell, Wyoming 

Crabb, Edward L Shoshoni, Wyoming 

Crone, Cloyd A Walcott, Wyoming 

Feltner, Curtis C Pinedale, Wyoming 

Fillerup, A. F Lovell, Wyoming 

Fox, W. R .Gillette, Wyoming 

Gradert, Emil C Robertson, Wyoming 

Hall, R. H Hudson, Wyoming 

Harvey, J. C Gillette, Wyoming 

Haste, Glenn R Newcastle, Wyoming 

Higby, Guy W Lander, Wyoming 

Horton, Wm. L Big Trails, Wyoming 

Howard, F. C Douglas, Wyoming 

Howell, Bernard A Newcastle, Wyoming 

Howland, W. B Parkerton, Wyoming 

Hull, John M Lusk, Wyoming 

Ingham, Arthur W Clearmont, Wyoming 

Ingram, John E Afton, Wyoming 

Jenkins, P. W Cora, Wyoming 

Johnson, T. W Buffalo, Wyoming 

Kennedy, Robert B Worland, Wyoming 

Knittle, Thos. R. Douglas, Wyoming 

McDonald, W. H Big Piney, Wyoming 

McKinstry, H. C Moran, Wyoming 

Neville, Joseph F Evanston, Wyoming 

Park, Albert Alcova, Wyoming 
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Parker, Arthur Cheyenne, Wyoming" 

Peek, Roy C Saratoga, Wyoming 

Rader, CM... Manville; Wyoming 

Rhodes, Pred W Worland, Wyoming 

Saxon, Homer Riverton, Wyoming 

Sharp, Seymour S Cheyenne, Wyoming 

Spielman, Jesse E Gillette, Wyoming 

Sterrett, C. B Saratoga, Wyoming 

Ward, M. C Wfdden, Colorado 

Williams, Otho E Jackson, Wyoming 

Wilson, Piatt. ^ Kemmerer, Wyoming 

Woolery, M. D Laramie, Wyoming 

Young, H. C Glenrock, Wyoming 

Zipf el, W. E Laramie, Wyoming 
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NEEDED LEGISLATION 



Wyoming *has one of the best, if not the best, irrigation 
law and practice in force today. The truth of this statement 
is attested by the fact that the fundamentals of the Wyoming 
law have been, widely copied. Realizing the success of our 
irrigation code in practice, our neighbor on the north, Montana, 
is now proposing to enact into law a code practically verbatim 
in all salient features of that of Wyoming. Further favorable 
evidence is furnished by the fact that litigation in this State 
in connection with water rights is very limited as compared 
with other states where irrigation is practiced. 

Notwithstanding the good character of our law as a whole, 
there are certain amendments and additions that can profitably 
be made. It is not the intention to pick out all the minor points 
that might profit by amendment or to suggest any additions 
that do not appeal as being of primary importance. There are, 
however, certain amendments and additions that this office 
believes should be enacted into law by reason of their important 
bearing upon the welfare and prosperity of Wyoming as 
affected by its irrigation interests. 

In connection with the recommendations made below, a 
careful study has been made of certain laws now in effect in 
other states, as well as of conditions that apply in Wyoming in 
relation to the subjects considered. It has not been attempted 
to present at this time, however, a definite form of statute for 
each case, as it is the desire to prepare a final form only after 
consulting different parties interested in the subjects involved. 
This can best be donie when the assembling of the legislature 
brings to the Capitol the ideas of different interests through- 
out the State. 

The general recommendations of this office in regard to 
important needed legislation are presented herewith. 

State Aid 

In accordance with the ideas expressed in the general treat- 
ment of this subject heretofore in this report, it is recommended 
that aid by the State be given to the development of new 
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projects, or of improvement districts, by either or both of the 
two following plans: 

First. By providing for a State Reclamation Service to 
undertake the development of irrigation projects of medium 
size, under the same plan as is now in force by the United States 
Reclamation Service in developing large projects. 

Second. By providing for certification by the State, of the 
bonds of irrigation districts upon the examination and ap- 
proval of same by a Board composed of the Attorney General, 
State Examiner and State Engineer, with provision that the 
State participate to a limited extent in financing a district by 
taking part of the bonds, or paying interest on same for a 
limited period. Such action by the State should make the 
bonds of an approved district marketable with the investing 
public. The greatest obstacle to further irrigation development 
in a large way, that of financing, would be largely overcome by 
such a plan. 

Taxation of Irrigation Works 

In accordance with the reasoning presented heretofore in 
the general treatment of this question, it is recommended that 
there be enacted a law exempting from direct taxation canals, 
reservoirs and other irrigation works constructed for the irri- 
gation of lands within the State of Wyoming. 

Attaching Reservoir Water 

It is recommended that provision be made for the transfer 
of the right to use the water stored in any reservoir from one 
tract of land to another under a properly guarded procedure. 
(See article on this subject heretofore in this report.) 

Reciprocity Between States 

It is recommended that a reciprocal agreement be entered 
into with the State of Utah in order to provide for the proper 
use, disposal and administration of the waters of the streams 
that are of joint concern to the two states, and thereby promote 
the mutual interests of both commonwealths. (See article on 
this subject heretofore in this report.) 

Compensation of OfScers 
In order to assure competent officials and a proper adminis- 
tration of the irrigation laws of the State, it is recommended 
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that salary increases be granted officers connected with this 
Department in line with recommendations contained in the 
current budget. The present abnormal stress in the financial 
situation should not be allowed to obscure the necessity of pro- 
viding reasonable compensation, consistent with the importance 
of the duties the oflGicers of this Department are called upon to 
perform. Neither the inflated conditions of the past two years, 
nor the depressed condition of today, should materially in- 
fluence decisions in these matters, but, rather, effort should be 
made to provide salaries that will allow competent men to 
accept and remain in State offices under normal conditions. 
Adequate salaries will do much to insure efficiency. 

It is also recommended that, in addition to per diem al- 
lowed Assistant Water Commissioners, their actual and neces- 
sary traveling expenses be allowed wheii employed upon their 
duties. 

Rotation of Use of Water 

It is recommended that Section 927, Chapter 69, Wyoming 
Compiled Statutes, 1920, be amended so as to provide that 
rotation of water may be practiced only with the consent of 
the administrative officers of the State, and further that such 
administrative officers can effect a rotation of water among 
users when same is deemed necessary for the proper administra- 
tion and use of the water of the State. Such amended pro- 
visions concerning the rotation of use of water would be safe- 
guards to the proper protection of appropriators. 

Time for Completing Water Works 

It is recommended that Section 840, Chapter 65, Wyoming 
Compiled Statutes, 1920, be reenacted with considerable amend- 
ment. Specific changes are recommended as follows: 

First. That the time for submitting final proof on permits 
which have heretofore expired be extended an additional two 
years from that specified by the present statute, and that 
provision be made for the extension of this time by the State 
Engineer upon the showing of good cause therefor. These 
amendments seem essential as this office finds that for sufficient 
cause appropriators in many cases have not been able to submit 
final proof, nor will they be able to do so prior to February 14, 
1921. 
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Second. That final proaf must be submitted within five 
years after the expiration of time for beneficial use of water. 
Under the present statute, this time expires in two years after 
the time specified for beneficial use in the permit. A longer'^ 
time is considered advisable as, with the Division Superin- 
tendent making a trip over his entire territory but once a year, 
and to certain parts but once in two years, in many cases a 
needless hardship would be worked upon water users by the 
shorter limitation. 

Third. That the following provisions be stricken from the 
law : *' Default by the holder of a permit in any of such require- 
ments shall work a forfeiture in priority of a water right under 
permit * * *. In the event of such forfeiture of priority 
under the permit, however, the appropriator may acquire a 
priority by actual appopriation from the date of diversion and 
application of the water to beneficial use." The acquirement 
of a water right under the Wyoming law is a liberal procedure 
and works no hardship upon any parties seeking to acquire a 
completed water right in good faith. Such provisions of law 
as quoted above can only lead to confusion in the administra- 
tion of the water rights of the State. 
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POWER POSSIBILITIES IN WYOMING 

By Henry G. Watson, Deputy Stat^ Engineer 



It has been estimated by the United States Geological Sur- 
vey that there is potential water power in Wyoming of 1,300,000 
horse power. To date, however, but little interest has been 
shown in water power development, and the possibilities of the 
State in connection with this great resource have •hardly been 
touched. The great increase in the cost of coal in recent years, 
and the passage of the Federal Water Power Bill have caused an 
awakening of interest in this subject. Before the passage of 
the federal bill it was impossible to really do anything, in 
Wyoming except to investigate water power possibilities in 
anticipation of legislation that would allow development. 

For a number of years the State of Wyoming has been 
cooperating with the U. S. Geological Survey in conducting 
measurements of the^fiow of streams in this State. The great 
majority of these measurements have been made in relation to 
irrigation development. However, some measurements have 
been made in mountainous regions in connection with pro- 
posed storage of water. It also happens that most of the topo- 
graphical work of the U. S. Geological Survey has been in the 
rougher and more mountainous parts of the State. Profiles 
of some streams have been made over limited sections which 
furnish additional data in regard to the fall of streams. In 
a few instances railroad and highway elevations at stream 
crossings furnish some data. 

Most of the important power possibilities are to be found 
in the mountainous districts. Any number of small projects 
appear to be feasible in the lower districts where the larger 
streams make possible the development of power by the use of 
considerable volumes of water under low heads. 

Markets for any great amount of power do not at present 
seem available. The electrification of the railroads passing 
through the State seems to offer the most logical market on a 
large scale. The Seminole, Pathfinder, and other large possibili- 
ties, within easy reach of the railroads of the State, could hardly 
be improved upon for the economical development of large 
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amounts of power. With the advances that have recently been 
made in electric smelting of ores, it is quite probable that a mar- 
ket for a large amount of electric power may soon be created 
from that source. Certain electro-chemical processes also may 
provide a market for power, as Wyoming's natural resources 
provide a great abundance of raw materials. Possibilities for 
small hydro-power projects are numerous throughoilt the State 
in connection with municipal supplies and industrial enterprises. 

The Big Horn River and its more important tributaries 
carry large, volumes of water throughout the year. Having 
heavy grades over most sections, these streams afford numerous 
opportunities for power development. The Boysen Dam con- 
stitutes the largest present installation on this watershed, al- 
though at the present time but a limited use of the available 
power is had. The principal present uses are for municipal 
purposes for the towns of Shoshoni and Riverton. The towns 
of Lander, Thermopolis and Cody are also served by hydro- 
electric plants. The U. S. Reclamation Service is now starting 
construction to develop about 8,000 horse power at the Shoshone 
Dam, both for construction purposes on their great irrigation 
project in this section and for municipal and industrial uses. 
Other developments along these lines are being considered 
throughout this drainage system, with other promising possi- 
bilities for larger developments along the lines suggested 
heretofore. 

The North Platte River drains another watershed in Wyo- 
ming. The proposed Seminole Reservoir affords probably the 
largest and best possibility within the State for hydro-power 
development on a large scale. Second only to the Seminole is 
a possible project at the Pathfinder Reservoir. An installation 
at Pathfinder is feasible for a rather extensive use in pumping 
water for the irrigation of many thousand acres of land in 
addition to furnishing power for municipal and industrial pur- 
poses throughout a considerable length of the North Platte 
Valley. By dropping water from its Fort Laramie Canal near 
Lingle, Wyoming, the U. S. Reclamation Service is developing 
about 1,500 horse power in connection with construction work 
on the North Platte Project and for municipal use of the towns 
of Lingle and Torrington. It is proposed to largely extend the 
present use. As is true of the Big Horn system, many other 
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promising possibilities apply to the North Platte, including its 
main Wyoming tributary, the Laramie River. 

Many small water power projects have been constructed 
for muncipal, milling and other industrial uses upon streams 
in the northeastern part of the State. No large streams are 
found in this section and developments can only be expected 
along the line of smaller projects. The uses that are now 
practiced, however, can be greatly extended. 

Outside of a small project on the Gros Ventre River at 
Kelly, Wyoming, for milling purposes, there have been no 
developments of water power upon the Snake River system in 
Jackson's Hole. A small plant serves the town of Afton upon 
the Salt' River. Other small projects are available in these 
sections. The same is true of the Little Snake River and tribu- 
taries in southern Carbon County. 

During the past season Mr. Ralf R, Woolley, Hydraulic 
Engineer, U. S. Geological Survey, conducted a general survey 
of power possibilities in the Upper Green River Basin. His 
general findings are set forth by Mr. Wooley in the article 
that follows. 

The records of this office show that projects covering 157,- 
000 horse power have been filed on in Wyoming, of which only 
between 7,000 and 8,000 horse power have been developed. The 
investigations of the U. S. .Geological Survey, through Mr. 
Robert FoUansbee, District Engineer, and Mr. Woolley, show 
that from 100,000 to 150,000 additional horse power is available 
in known localities. Tabulations showing this data follow. 

It is anticipated that there will be a decided quickening of 
interest in relation to water power development within the near 
future. The promised development of the many resources of 
the State will afford a substantial aid toward this end. 

PROJECTS OF RECORD IN STATE ENGINEER'S OFFICE 



STREAM 



Sand Creek 

Sand Creek 

Powder River. 
Piney Creek... 
Tongue River. 
Tonjnie River. 
Tongue River 



Discharge 






cu. ft. 


Available 


Horse 


per sec. 


Head 


Power 


eo 


221 


iieo 


165 


• 


« 


35 


25 


75 


188 


20 


363 


54 


7 


35 


450 


20 


900 


100 


6 


50 



REMARKS 



Beulah flour mill — Constructed 

Constructed 

Kearney mill — Constructed 

Higgins mill— Constructed 

Wagner 
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PROJECT^ OF RECORD IN STATE ENGINEER'S OFFICE-Contlnued 



STREAM 



ToDpTue River 

Tongue River , 

Big" Goose Creek. 

Big Goose Creek 

Big Goose Creek 

Big Goose Creek. 

Little Horn River. 

Big Horn River > 

Big Horn River 

Big Horn River 

Big Horn River 

Big Horn River 

Shoshone River 

OreybuU River 

Tensleep Creek. 

Wind River 

Wind River 

Wind River 

North Fk. Popo Agie R... 
Middle Fk. Popo Agie R. 
Middle Fk. Popo Agie R. 
Middle Fk. Popo Agie R. 
Middle Fk. Popo Agie R. 
Middle Fk. Popo Agie R. 
Middle Fk. Popo Agie R. 

Little Popo Agie River 

Little Popo Agie River 

Clark's Fork River 

Clark's Fork River and 

Crandall Creek. 

Clark's Fork River. 

Dead Indian Creek 

Sunlight Creek. 

Sulphur Creek 

Lagoon Lake ^ 

Oros Ventre River. 

Berry Creek 

Teton Creek 

John Day's River. 

Birdi Creek 

North Spring Creek.... 

Swift Creek. 

Luke Creek (28-117) 

Price Creek (25-llS) 

Bridger Butte Creek (15- 

115) 

S<H)tt Lake (14-86) 

Middle Piney Creek (30- 

114) 

North Platte River. 

North Platte Eiircr 

Sweetwater River 

Spring Creek (15-85) 

Cow Creek (15-84) 

North Fork Grand En- 
campment River 

North Fork Grand En- 
campment River 

Laramie River 

Libby Creek (15-78) 

Nash Ck. and Libby Gk... 

Clear Creek 

Clear Greek.. 

*Data not on reo<Hrd. 



Discharge 






cu. ft. 


Available 


Horse 


per sec. 


Head 


Power 


30 


15 


45 


100 


203O 


21300 


15 


250 


375 


64 


2100 


12500 


37.5 


« 


• 


132 


* 


* 


15 


270 


315 


500 


9 


400 


740 


10 


700 


423 


13 


500 


2543 


16.5 


4770 


1000 


35 


3500 


500 


* 


* 


20 


550 


1000 


18 


30 


48 


335 


16 


645 


70 


9 


65 


177 


12 


200 


100 


132 


1200 


30 


1640 


3000 




40 


1200 


4500 


. 


50 


792 


3900 




20 


200 


350 


20 


* 


* 


^40 


288 


1100 


100 


750 


7000 


38 


672 


2900 


250 


190 


5400 


141 


275 


3100 


175 


200 


2800 


20 


1000 


2272 


100 


1190 


12300 


12 


100 


100 


30 


8 


27 


10 


8 


60 


125 


88 


700 


20 


140 


250 


450 


90 


3500 


20 


28 


65 


23.5 


* 


* 


40 


50 


200 


16 


* 


« 


46 


95 


4.W 


25.8 


lOO 


200 


11 


« 


• 


4 


50 


20 


« 


24.5 


« 


150 


110 


1500 


1400 


865 


50000 


300 


23 


780 


15 


386 


400 


16 


44 


80 


• 


« 


« 


20 


47 


lOO 


146 


90 


1350 


45 


570 


2550 


46 


483 


2150 


40 


• 


• 


ao 


885 


600 


1 



REMARKS 



Dayton mill — Constructed 



Beckton mill — Constructed 
Sheridan mill — Constructed 

Basin 

Worland 

Thermopolis — Constructed 

Thermopolis — Proposed 

Boysen—Constructed 

Cody — No plans filed 



Riverton 
Near Riverton 
Riverton 



Cover same section of stream 
Water supply for only one 
Lander — Constructed 



Under Construction 
Constructed 
Afton — Constructed 
Smoot Mill — Constructed 



Lyman Mill — ^Destroyed by -fire 



Saw Mill— Constructed 
Fort Laramie Canal— Construct- 
ed by U. S. R. S. 
Seminole Canyon 



Encampment— Constructed- 
Abandoned 



Jelm 



Buffalo Mill— Conatracted 
Buffalo-^Jonstructed 



G8 
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ADDITIONAL INVESTIQATED POSSIBILITIES DERIVED FROM UNITED STATES 

GEOLOGICAL SURVEY DATA 



STREAM 



Green River (38-110) 

Green River •(36-110).„.. 

New Fork River (36-110).. 

Willow Creek 

Pine Creek. 

Pole Creek 

Fall Creek 

Boulder Creek. 

Big Horn River. 

North Fk. Little Wind R. 

South Fk. Little Wind R. 
Tensleep Creek 

Paintrock Creek. 

Shell Creek. 

Shoshone _. 

North Fork Shoshone R. 

Tongue River 

Tongue River. 

North Platte 

Douglas Creek. 

French Creek..._ 

Encampment Creek... 

Encampment Creek 



Discharge 

cu. ft. 

per sec 


Available 
Head 


Horse 
Power 




120 
110 
110 
310 
280 
225 
200 
400 
2500 

"3070"" 

3100 

3530 
2540 
640 
575 
2700 
200 
540 
500 
800 
610 


3125 

5340 

450 

420 

3100 

1780 

860 

1750 

18900 

5900 

2400 
19800 

11400 

9100 

21000 

14000 

3000 

10700 

7600 

1280 

900 

2500 

2980 




110 


— — 


"••••"—"'— -.-." 


— 






480 









REMARKS 



Kendall— 150-ft. dam 

Kendall 

New Fork Lake 

Willow Lake 

Fremont Lake 

Half Moon and Fayette Lakes 

Burnt Lake 

Boulder Lake 

10.000 Ac. Ft. storage fall in » 
mile section 

Fall in 12 mile section 28,000 Ac. 

Ft. storage 
Fall in 12 mile section 13.000 Ac. 

Ft. storage 
Fall in 16 mile section 
Fall in 42 mile section 
Fall in 10 mile section 

Similar project already filed on 

North Park site 

Fall in 4 mile section 

Fall in 4 mile section 

Fall in 3 mile section 

Fall in 5% mile section 



aENEBAL STATEMENT OF POWER POSSIBILITIES DT 
UPPEB 6BEEN BIVEB BASIN ABOVE GREEN 

RIVER, WYOMING 

By Ralf R. WooUey, Hydraulic Engineer, 
U. S. Geological Survey 

For a distance of 148 miles following up the course of 
Green River above Green River City, Wyoming, the stream 
flows in a broad *'U" shaped canyon cut through vast stretches, 
of ''Bad Lands '^ It falls less than 10 feet to the mile for the 
greater part of the distance and winds through bottom lands 
which are covered with a heavy growth of willows. 

Above the mouth of Horse Creek its fall is more rapid and 
in several places the valley contracts in width to such an ex- 
tent that dams may be built across the channel. 

Assuming that the foundation conditions are suitable for 
feasible developments at these sites, it is estimated that about 
320 feet drop can be utilized at three dam-sites, and for ninety . 
per cent of the time 4,000 horse power can be developed. 

In the case of the streams tributary to Green River, those 
draining the west slopes of the basin are not so good for power 



> 3 
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purposes as the ones entering from the east, which drain the 
west slopes of the Wind River Range. Here numerous glacial 
lakes feed the streams, and supply a more constant stream flow, 
and in many instances a cheap means of stream flow regula- 
tion if developed as storage reservoirs. 

No less than six of these lakes could be developed cheaply 
as reservoirs, and the stored water would not only be available 
for power development but also for irrigation. The power 
which could be developed under these conditions would be 
from 9,000 to 10,000 horse power for ninety per cent of the 
time. 

The storage capacity of these lakes, even with low dams, 
is great enough to equalize the total run-off of the streams and 
will permit of a total power development for the basin within 
a radius of fifteen miles of 13,000 to 14,000 horse power. 

While this amount of power is not large when consid- 
ered along with the enormous developments of today, it is 
an a«set to the basin and will likely be sufficient to supply the 
future needs of that locality for all prospective industrial 
development. 

At the present time the market for power is limited to a 
feW^very small settlements scattered over a large area so that 
the revenue that could be expected from even a small develop- 
ment would not warrant the initial cost attending long trans- 
mission lines, etc. It is possible, however, for the small com- 
munities situated near the power sites to utilize some of the 
available power for their own needs. 

In several instances small hydro power plants have been 
built on the upper parts of the streams for operating saw mills, 
and most of the streams will furnish enough power to do this 
but these mills of necessity are quite far back in the timbered 
areas, ^nd the stream flow is too small to develop enough elec- 
tric power to pay for its transmission to a market. In view 
of this fact, only those power possibilities which are easily 
accessible and considered the most feasible are included in the 
above estimates. 
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APPLICATIONS FOR PERMITS 

By Seymour S. Sharp, Assistant State Engineer 



As part of his duties in connection with the general super- 
vision of water rights within the State- of Wyoming, and ad- 
ministration of the irrigation laws, the State Engineer is 
charged with the duty of granting permits which constitute 
authority for the undertaking and perfecting of new appropria- 
tions. The work of checking in detail applications for permits 
and bringing them to proper form for definite action by the 
State Engineer comes within the duties assigned to the writer. 
During the two year period ending November 30, 1920, applica- 
tions for permits have been filed to the number of 1251. Of 
these approximately 1200 have been examined, and over 900 
have been approved to date, and permits issued thereunder. 
Eleven applications have been rejected for various reasons, and 
six filings have been cancelled, either at the request of the 
applicant, or through failure to return the applications within 
the required time after they had been sent back for correetion. 

Of the applications on which no action has yet been taken, 
practically all will be approved when additional information 
is supplied or steps are taken to remove conflicts with existing 
rights which now prevent their approval. Not more than thirty, 
per cent of the applications when filed are in suitable form or 
give.suflBcient information to warrant their immediate approval. 
The reason which in most cases prevents immediate favorable 
action is that of conflict with existing rights; in the case of 
ditch applications, with rights in good standing for the irriga- 
tion of the same lands; in the case of reservoir applications, 
with existing rights for the construction of reservoirs at the 
same sites. In th^ majority of such cases, the earlier rights are 
found to have been either abandoned or never perfected, and 
approval of the applications is withheld until the State En- 
gineer is convinced th^t the existing rights are no longer in 
effect. If immediate action were in all cases required by the 
applicants, a large number of the applications filed would be 
necessarily rejected by reason of these confiicts. The remain- 
ing applications that cannot be granted at once are held until 
more complete information as to the nature and circumstances 
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of the proposed appropriations is secured, or until they conform 
to the requirements of the law and the regulations of the State 
Engineer. It is the desire of this office to have all applications 
in the best form possible before permits are issued which be- 
come a permanent record, so as to avoid any possible misunder- 
standing by those who will use these records in the future as 
to the exact nature of the rights conferred. 

In the case of applications for permits for the appropria- 
tion of water from springs, this office has taken the position 
that the granting of rights to individuals for the only springs 
available for public use, especially where these springs control 
a. large amount of open range, might prove detrimental to the 
public interest. The applicant should therefore state either in 
the application or in an accompanying letter the ownership of 
the land on which the spring is located, and if it is on land 
other than his own, the use which is made of the spring and 
the general situation applying thereto at the time of filing of 
his application. 

Applications which are not suitable for immediate action 
are generally held on file until additional information can be 
secured and the necessary corrections made. During the earlier 
administration of this office, the same care as is now exercised 
in the examination of applications for permits was not taken, 
and as a consequence many errors and conflicts appear in the 
records of the early rights. As regulations for filing applica- 
tions have become more strict, and examination of applications 
more thorough, this condition lias gradually diminished to a 
great degree, until at the present time recorded permits and 
accompanying maps give reliable information regarding the 
rights and proposed works for all future time. It is the prime 
purpose of this office to protect in every way possible the inter- 
ests of water-users within the State. No requirements or regu- 
lations are made merely to enforce technicalities, but all are 
designed rather to aid the applicants in securing appropriations 
which are valid and unquestionable. As more land is brought 
under irrigation within the State each year, arid streams be- 
come more heavily appropriated, the importance of having a 
complete record of all water rights, accurate in every detail so 
that proper administration is. possible, cannot be over- 
emphasized. 
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Report of the Secretary of the Board of 

Control 



Cheyenne, Wyoming, October 20, 1920. 
Hon. Frank C. Emerson, 
State Engineer, 
Cheyenne, Wyoming. 

Dear Sir : 

The following is a report of the work undertaken by this 
office during the past biennial period : 

Four regular and two special meetings of the Board have 
been held during this period, and a large volume of routine 
work transacted. The work of the Secretary consists prin- 
cipally of checking proofs, issuing certificates and orders of 
the Board, and indexing, checking and filing various petitions 
and papers. 

The usual number of proofs of appropriation of water have 
been presented for consideration, and 1277 certificates issued 
therefrom, while eighty proofs have been withheld. Numerous 
petitions for correction of certificates of appropriation to agree 
with conditions on the ground, for change in location of head- 
gate, and for elimination of non-irrigated lands, have been 
considered and granted. 

Many petitions for declaration of abandonment of rights 
have been brought before the Board. These require a great 
deal of time and minute attention,^s all evidence and testimony 
taken at the hearing before the Division Superintendent must 
be examined and considered by the Board before a final decision 
is reached. All such petitions have been given the most careful 
consideration and deliberation, with the result that some rights 
have been declared abandoned in whole or in part, whilie other 
petitions have been rejected on the grounds of insufficient evi- 
dence to warrant the Board in declaring the rights forfeited. 
Some decisions of the Board in abandonment proceedings have 
been appealed to the District Court. To date but two Court 
decisions have been handed down, both decrees sustaining the 
action of the Board. 
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k One of the mast interesting proceedings that has come 

r before the Board was the proof of the Mitchell Irrigation Dis- 

trict. This proof was considered, and certificates of appropria- 
tion ordered granted to one hundred and thirty-two appropria- 
tors thereunder, in April, 1920. The proof was first presented 
/ to the Board of Control for consideration following the adjudi- 

cation of the North Platte River in 1906. No action was taken 
on the proof at that time, and at a later date the Board was 
advised by the Attorney General that it was without jurisdiction 
to enter any decree respecting said canal, inasmuch as all lands 
irrigated thereby are located in the State of Nebraska. Upon 
appeal by the Irrigation District, the Supreme Court of the 
State of Wyoming, under date of May 15, 1914, entered its 
decision as follows: *'In an adjudication under the statute of 
the priorities of right to the use of water from an interstate 
stream, where proof of appropriation has been filed for the 
irrigation of lands in the adjoining State through the diversion 
of water from the stream in this State, the Board of Control 
has jurisdiction, and it is its duty to act upon such proof and 
determine whether under the law the applicant has a water 
right, and the Board may be required to act in the matter by 
mandamus." Following this decision of the Courts, the Board 
at its meeting of April, 1920, ordered that the proof of the 
Mitchell Irrigation District be accepted, and certificates of ap- 
propriation issued to the various appropriators for the irriga- 
tion of 13,603.5 acres of land in the State of Nebraska. 

Over 13,000 notices were sent out by the Division Superin- 
tendents to fill the requirements of the statute passed by the 1919 
legislature, whereby it was required that final proof must be 
made on or before February 14, 1921, under all permits which 
had expired before February 14, 1919. By reason of lack of 
suflBcient information in the files of the Superintendents, it was 
necessary to have these notices prepared in this office. This 
entailed a large amount of work, and a considera;ble expense 
that was not provided for in the contingent funds allowed this 
Department. These notices served the good purpose of calling 
the attention of water users generally to the matter of their 
water rights, and caused them to inquire rather carefully into 
the same. The further purpose of clearing the records in the 
State Engineer's office to a considerable extent was accom- 
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plished as many notices of cancellation under permits that have 
been abandoned were received as a result. 

In the matter of the readjudication of rights on Horse 
Creek and Crow Creek and their tributaries, in Water Division 
No. 1, referred to in our last report, the case was appealed to 
the Supreme Court, and went by default in procedure,. with 
the consent of the Attorney General. 

Respectfully submitted, 

JULIA BARTLETT FREEBORN, 

Secretary, State Board of Control.* 



f 
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Report of Superintendent, Water Division No. 1 

Douglas, WyomiHg, November 27, 1920. 
Hon. Frank C. Emerson, 
State Engineer, 
Cheyenne, Wyoming. 

Dear Sir : 

In compliance with your request, I herewith submit my 
report as Superintendent of Water Division No. 1. 

The regular schedule trip over the Division was not made 
by my predecessor during the fall of I^IQ on account of the 
exceptionally dry spring and summer, it being evident that 
very, few appropriators would be able to submit proof for the 
beneficial use of water. 

Upon assuming the duties of the office July t, 1920, a 
schedule was prepared for a trip covering all the principal 
towns of the Division. This was done in order that a more 
intimate knowledge might be obtained of the territory, and at 
the same time offer an opportunity for those persons livjng far 
out and in isolated sections to submit proof. 

The notices to water appropriators, including a copy of 
this schedule, was sent out from the offi^ce of the State Engineer 
to all permit holders, whose permits would expire by December 
31, 1920. 

There were turned over to me by my predecessor thirty- 
two proofs of appropriation. One hundred sixty-five proofs 
were taken on the schedule trip and about fifty have been taken 
since that time. Of the above number, one hundred and seventy 
were advertised, approved by the Board, and the Secretary 
instructed to issue Certificates of Appropriation for the same. 

For the season of 1920, there was a plentiful supply of 
water and very little trouble was experienced by the Water 
Commissioners of this Division. 

In connection with its project near Douglas, Wyoming, the 
Douglas Reservoirs Company has obtained some information of 
general interest in reference to the question of water supply. 
The 1920 season was the first season for which it has been 
possible to obtain complete data of the run-off above the 
Reservoir on La Prele Creek, and this data is presented here- 
with by permission of the Company. 
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The snow data for the winters 1919-20 was carefully com- 
piled for this area and the company was able to estimate very 
closely the amount of run-off to be expected for the flood 
season. The estimate thus arrived at was 38,000 acre feet, and 
the actual run-off for the year from the record of the U. S. R. S. 
Gauging Station above the reservoir was 43,200 acre feet. 

Another interesting feature in connection with this project 
is the fact that about thirty second feet of prior appropriations 
below the reservoir is entirely taken care of by seepage and 
return flow from this project, and many late rights, which 
before the construction of the dam received only a small amount 
of water, now enjoy as good a right as the older ones. This 
emphasizes the fact that the later rights on all streams will in- 
crease in value each year as more lands are irrigated above them. 

The total amount of water delivered to settlers under this 
project during the irrigation season of 1920 was 13,848 acre feet 
delivered to about 8,000 acres of land, and in only two cases 
the amount delivered to a contract was in excess of two acre 
feet per acre of irrigable land. It is my opinion from the re- 
sults obtained this year that the duty of water in this vicinity 
will come well within the limit of two acre feet provided as a 
maximum in the water right contracts of the Douglas Reser- 
voirs Company. 

The method used in measuring the water under this system 
was by use of the rectangular weir and submerged orifice with 
bottom contraction suppressed. The rectangular weir was used 
below the steel gates of the main canals and the orifice was 
used in all lateral outlets, both being provided with locks and 
locking devices. In the construction of the latter the head 
gates and measuring devices with stilling wells were built in 
one structure and the results obtained from both methods were 
very satisfactory. 

It is my opinion that some similar method will eventually 
be worked out for the distribution of water from all the streams 
of the State, as there are always those who will take advantage 
of any lax method used and in many cases over-irrigate their 
land to their own detriment and at the expense of their 
neighbors. Respectfully submitted, 

L. C. BISHOP, 
Superintendent Water Division No. 1. 
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Report of Superintendent, Water Division No. 2 



Sheridan, Wyoming, November 30, 1920. 
Hon. Prank C. Emerson, 
State Engineer, 
Cheyenne, Wyoming. 

Dear Sir : 

I beg to submit in the following my report as Superin- 
tendent of Water Division No. 2, for the years of 1919 and 1920. 

The season of 1919 was an extremely dry one, necessitating' 
the regulation of water of all the smaller streams as early as 
April. There having been a very light snowfall in the moun- 
tains the previous winter, the larger streams showed a weak- 
ness soon after, and many ordinarily good rights were without 
water early in June, resulting in the heavy loss of crops 
throughout this entire Division. On account of the shortage 
of water, there were a great many disputes among water users. 
These, and the fact that several of the Water Commissioners 
were new at 'the work, kept me almost constantly in the field 
from early in May until Octoiber. Looking after the storing and 
releasing of water in the various reservoirs, located in the Big 
Horn range of mountains, adds materially to the field work in 
this Division. 

You will remember of having accompanied me, in August, 
1919, on one of these mountain trips, at which time you in- 
spected all reservoirs, dams and outlets and made suggestions,, 
and, also in some cases, requirements, which in most instances 
have been complied with. Your method of visiting and inspect- 
ing these larger projects on the ground, getting acquainted 
with the water users, and pointing out as you have improve- 
ments that will benefit them in the future, is appreciated by 
both water users and officials. 

The season of 1920 was the opposite extreme of 1919, there 
having been a heavy snowfall in the mountains the previous 
winter, reported to be eleven feet, which furnished an abun- 
dance of water throughout the entire season and a bumper crop 
was harvested on both dry and irrigated farms. 

The benefits of stored water were thoroughly demon- 
strated during the season of 1919, and caused many investiga- 
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tions to be started with the view of locating practical reservoir 
sites. How far these investigations were carried out, fu-ture 
development wijl show. An interesting project, one that thor- 
oughly demonstrates the benefits and value of stored water, is 
the Cloud Peak Reservoir, located at the foot of 'Cloud Peak 
in the Big Horn range of mountains, on the South Fork of South 
Piney Creek. Although built under the handicap of having to 
transport all material and equipment with pack horses some 
thirty or thirty-five miles over very steep and rocky trails, it 
repaid etery dollar of its cost in the first four years of its use. 

An important project now under construction, and by far 
the largest in this Water Division, is that of the Lake De Smet 
Reservoir, which is being built by the L. Z. Leiter Estate. This 
reservoir, when completed, under present plans, will store 
approximately twenty-five thousand acre feet of water, furnish- 
ing not only a supplemental supply for the large tract of land 
owned by this estate, but will be ample to reclaim thousands 
of fertile acres additional along the Clear Creek Valley 

In connection with the regulation of water, valuable aid 
would be rendered by placing in streams, especially those carry- 
ing stored water, a weir, rating flume or gaging station, above 
all diversions. Any one of these would prove of great value 
to the Commissioner in the distribution of water and settling of 
disputes, for by this means he could tell just what rights could 
be furnished and a dissatisfied user could be shown the exact 
strength of the stream. In order to show the necessity for 
such measuring device, we have only to mention one stream, 
Little Goose Creek, into which the water of five different 
reservoirs are released in various quantities and with frequent 
changes. 

Respectfully submitted, 

C. W. STROUD, 
Superintendent Water Division No. 2. 
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Report of Superintendent, Water Division No. 3 



Basin, Wyoming, November 26, 1920. 
Hon. Frank Xi. Emerson, 
State Engineer, 
Cheyenne, Wyoming. 

Dear Sir : 

I am. submitting herewith my report of the work of this 
office for the past two years. 

For the year 1919 there was the usual routine work, mostly 
that of taking proof of appropriation, and the handling of the 
heavy correspondence of the -office. 

This work grows each year and is one of the heavy burdens, 
in view of the fact that the Superintendent is required to be 
out over his Division much of the time, so that, while the 
correspondence is large and constantly increasing, much of it 
must be neglected for days and weeks at a time because of this 
required absence. However, it has been kept as near up to the 
minute as possible. 

When one considers that the correspondence is an im- 
portant part of the work of this office, one can realize the 
necessity for keeping in as close touch with it and the people 
as possible. Much work can be accomplished by this means 
that saves time and travel, as well as. expense, especially where 
it refers to records, laws or customs of the Board of Control. 

It is well understood that this is not an office of record, yet 
it should be. We have overcome this fault, to a certain degree, 
by having a system of card indexes concerning all permits 
issued from the office of the State Engineer. This is good when 
kept fully up to date, but unfortunately the card records in 
this particular office have not been kept that way. I find many 
records with no data on them, where proof has been made in the 
last few years; hence one is compelled to go over this large 
mass of work only to find that much of it has been taken care of 
in some way. Also I find many permits throughout the country 
where this office has no such record at all, so that this card sys- 
tem has proven nearly worthless in the past year or more. To 
overcome this, there must be a new set of index cards made up 
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from the records in the office of the State Engineer that will 
bring everything up to date ; it will then be of real value. 

DrouglLt Coinditi(ms 

As is well known, the year 1919 was one of unusual drought 
conditions. -Streams that had never given any trouble before 
were short of water from early in the season until late fall, 
while streams that are always short during the late season 
were nearly dry from June 1st until October. This caused a 
heavy loss of crops all over the country and entailed an endless 
amount of work on the administration of the law governing 
water rights. 

Water Commissioners and deputies were kept at work for 
a longer period than ever before, and yet were unable to ac- 
complish the desired results. In this Division such streams as 
the GreybuU and Owl Creek, as well as most of the smaller 
ones, were not only shorter of a supply than ever bef ore'^known, 
but the loss of crops was greater than in the history of irriga- 
tion in this country. It was extremely diffi^cult to handle the 
water because of the fact that the supply was so short it could 
not be carried full length of the stream as priorities dictated. 
This was particularly true of a stream where early priorities 
were near the mouth, and most streams have just such located 
priorities. 

Again it was very difficult to get Commissioners or assist- 
ants to do this work for the money allowed by law. • A Com- 
missioner is allowed $5.00 per day and necessary expenses, and 
an assistant is allowed but $4.00 per day and pay his own 
expenses. This made it very difficult to get men at all who 
would do the work. 

In this connection I would recommend that the law be so 
amended that a Commissioner and assistants be paid a sum 
commensurate with the importance of the work. By doing 
this, we can get men who will give their undivided attention 
to this highly important part of the water administration. 

Public Opinion 

This office found another, and in some measure a surpris- 
ing difficulty in the distribution of water. Numerous arrests 
were made for unlawfully taking water. On one stream there 
were perhaps fifteen such arrests and only one conviction, 
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though the evidence in the eases was not questioned. The 
juries, however, seemed to feel that it was no crime to take 
water belonging to another to save a man's own crop. 

This may be taking a sympathetic view of the man who is 
trying to grow a supply of provisions for the good of his wife 
and children, but it is rather liard on the man, wife and chil- 
dren who are legally and rightfully entitled to the water who 
thus lose their crops. In addition, it brings the water laws into 
disrepute and makes the administration thereof extremely 
difficult. 

I have in mind another case where a man was arrested for 
taking water unlawfully. He told the justice l)ef ore whom the 
case was tried, as well as the spectators, that he did do as was 
charged in the warrant. He claimed he was justified in doing 
so, and the jury divided on the question of his guilt and nothing 
further has ever been done in the matter. 

Another man was caught opening his headgate after it 
had been lawfully closed. This was in June, 1919. The attor- 
ney of that county asked to have the matter taken directly to 
the District Court, and the warrant was sworn to in accordance 
with his desires. That has been a year and a half ago, and 
nothing has ever been done in the ease, so far as I know, or the 
records show. * 

These statements are not made so much in criticism, as 
to show the condition of the public mind on such matters. 
There seems a decided disposition not to want to punish such 
cases of law breaking. It is very difficult to enforce the law 
in the face of this opposition of so many people. The present 
law for the distribution of water seems ample, and as a rule 
local officers in charge have honestly tried to do their duty, and 
in spite oi this one serious condition have performed their work 
more than well. The people must realize the necessity of lend- 
ing their aid to the proper working of the law, when a better 
distribution can be made, and have the law fully respected. 

Small Reservoirs 

For many years the writer has been keenly interested in 
the building of small reservoirs, near the streams, and during; 
the past year has made a special study of such conditions in 
numerous localities. I feel very confident that such streams 
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as Owl Creek, Muddy, and in fact most streams, could be 
turned into reservoirs located a short distance away, and thus 
materially increase the supply at a fairly reasonable cost. 

I found one reservoir on Muddy •that holds a large amount 
.of water, and that can easily be made to hold more, up to the 
limit of supply. This reservoir is near the head of Muddy and 
belongs to the Bar Gee Live Stock Company. There are two 
other such sites on this stream that can be made to add much 
to the general supply, and no doubt other sites could be found 
on a thorough investigation. 

This same thing will apply to Owl Creek, though the sites 
there are not so good as along the Muddy. My judgment is 
that the people will have to make a decided effort to construct 
such reservoirs, on the smaller streams, because of the almost 
prohibitive cost of the large enterprises. The State could well 
afford to render every assistance possible in this highly im- 
portant matter. 

Consolidation of Ditches 

Another matter of vital importance to the State as a whole, 
and the people, is the consolidation of many small ditches into 
one large one. Such streams as the GreybuU, Big Popo Agie, 
and in fact most streams, have many ditches where one would 
do the work better and at a great saving of water and cost of 
maintenance. In the Popo Agie Valley above Lander are two 
ditches less than ten feet apart, for nearly their full distance. 
Two others in the same vicinity are very close together^ while 
numerous i^mall ones are not far away. The cause of this 
condition, in many cases, is some personal feeling, but, what- 
ever the cause, the condition is bad. To make consolidation 
easy in that one particular locality, there is one large canal 
as far up the stream as can well be built that would ^afford an 
excellent conveyance for water for all the land on that side of 
the stream. It would give an abundant and constant supply of 
water, with a maintenance cost that would be materially less- 
ened, for every acre under cultivation. It would also (eliminate 
many ditches now running through good farm lands, that would 
add much to the value of the farm, and reclaim many valuable 
acres now too wet for agriculture. 

The GreybuU Valley affords the same opportunity where 
many ditches could be abandoned and the water run through 
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the Bench or Parmer's Canal, thus overcoming a heavy seep- 
age and evaporation, as well as cost of operation. The same 
thing would be true on the opposite side of the stream, where 
many rights could be consolidated with the St. Joe Ditch. It 
may take a long course of education to convince the people of 
the great advantage, but it should 'be done. 

Abandoned Rigbts 

I have found many abandoned rights throughout the entire 
Division. In sbme eases the rights have been fully abandoned, 
and in other cases the water has been used through another 
conveyance without due process of law. In the latter case the 
matter can be straightened out by having the rights properly , 
transferred from one canal to another, that is, changing the 
point of diversion. This is not a difficult proposition, but must 
be done to preserve the right. This office has made a special 
point of informing the people, where this condition exists, 
what they should do and what must be done. Some are taking 
advantage of this information and taking the required steps. 

In many cases the rights have been abandoned entirely, 
yet no abandonment proceedings have ever been held, so that 
the rights stand of record as good as they ever were. The 
State has no authority to. initiate proceedings to have these 
rights declared abandoned, and the people evidently are not 
enough interested in the matter to do so. In the distribution 
of the water, this fact is recognized as far as possible, and the 
water properly regulated regardless of the record, but in ac- 
cordance with the facts as they exist on the ground. In an 
extreme shortage, this condition becomes very troublesome. 
It would seem a wise thing to have some method whereby the 
State could start proceedings and declare abandoned such 
right, where the people do not take the required steps. 

Indian Rig'hts 

There is another question that confronts this office that is 
of vital importance, both to the State and to the people dirisctly 
interested, that no other part of the State is so closely con- 
cerned with, and that is the matter of Indian rights, or water 
rights on the Shoshone Reservation, and the ceded part 
thereof. 
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It has always been and is now, the contention of the State, 
that the State owns the waters of the State, according to its 
consitution, said consitution having been approved by Congress 
when Wyoming was admitted into the Union. 

The government has in many ways recognized this right 
by making the proper application to the State Engineer for the 
use of water, and insisting that proof of appropriation be made 
under such permits. However, when the State attempts to 
divide the waters on the reservation the government steps in 
and through its federal courts enjoins the State from inter- 
fering with the rights on Indian allotments. This leaves mat- 
ters in a very chaotic condition. The State is enjoined and the 
.government is extremely neglectful of dividing the water, so 
there seems to be no control of the Indian and he takes all the 
water he wants. 

For the good of the Indian and his successor, and of the 
State, the control of all the water should be in the State. The 
State is organized to handle the water and does do so, while 
the Government is not so organized and does not properly 
divide the water. 

The trend of most court decisions is to give the water to 
the Indian land regardless of the time when this water may be 
used, and dating the priority of such right superior to any or 
all State rights. 

In view of this fact, and from the further fact that if the 
State went to court for its rights it would make a long and 
expensive suit, the writer would suggest a joint commission, 
appointed by the government and the State, to settle the 
matter. This could easily be done, and even though the Indian 
lands were given the superior rights, the control thereof would 
undoubtedly be left with the State. This is a very important 
question and demands immediate attention. 

Contingent Expenses 

A serious handicap to the work of this office for the past 
two years has been the lack of funds for contingent expenses. 
When one realizes that the Superintendent must travel over 
the entire Big Horn Basin, as well as Fremont County, and 
some of it several times a year, both by rail and automobile, 
as well as paying hotel and other expenses, it would be easy to 
understand that $1,000 per year is not sufficient. 
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^ This is the most important work in the Statue, and yet the 

I smallest fund is provided for its administration. Rather than 

j that, there should be a fund fully commensurate with its im- 

portance, so that the Superintendent could go at all times, when 
called or needed, without having to count the cost. In addi- 
tion to the traveling expenses, there are many other iteins, such 
as postage, office rent, and more or less equipment for the 
office that must be provided for. 

I would recommend a fund of at least $2,000 per year, as 
well as aji automobile for the service. 

AppredatioQ 

I wish to express my appreciation to you and the clerical 
force in your office, as well as the Secretary of the Board of 
Control, for a prompt and helpful consideration, without which 
it would be very difficult to carry on this work. 

Respectfully submitted, 

LOU BDAKBSLET, 
Superintendent Water Division No. 3. 
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Report of Superintendent, Water Division No. 4 



Evanston, Wyoming, November 30, 1920. 
Hon. Frank C. Emerson, 
State Engineer, 
Cheyenne, Wyoming. 

Dear Sir: 

I respectfully submit herewith my report as Superintendent 
of Water Division No. 4 for the years 1919 and 1920. 

The year 1919 has perhaps gone on record as being one of 
the driest ever experienced in the western part of the State, 
as well as generally throughout the entire western country. 
As a result of this extreme water shortage, the question of 
distribution in the streams was an important one to the water 
users and the State at large. I believe the situation was well 
handled by the officers in charge of this Division with the 
assistance received from your office. While the loss to the 
ranchers and stockmen was severe, it was unavoidable and 
reduced to a minimum in so far as the water distribution was 
involved. The call for regulation in water distribution 
throughout the Division commenced very early and continued 
during the entire irrigating season. The year 1920 has been 
normal and the water supply, generally speaking, was sufficient 
to care fpr the wants of the users until the irrigating season 
was well along, thus reducing the work and expense incidental 
to the distribution thereof. However, there are districts where 
the streams supplying the water are over appropriated and the 
.services of the Commissioners are required almost constantly 
after the high water season has passed. 

The question of employing practical men as Water Com- 
missioners during the above period has been serious, owing to 
the abnormal wage conditions existing throughout the country. 
A Commissioner, being the man on the ground, represents one 
of the principal branches of the Water Department, and it is 
upon his judgment and action that the successful operation 
of the law relative to the distribution of water depends to a 
large degree. Therefore, I believe the laws governing the per 
diem of Water Commissioners, and the per diem and expenses 
of Deputy Water Commissioners, should be so adjusted that 
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it will be possible for the State to secure the services of compe- 
tent men to fill these -positions in the future as it has done 
in the past. 

During the above period I have covered the entire Division 
twice for the purpose of accepting final proof upon water 
rights standing under permit. At each time notice was first 
given by letter and advertisement to all interested parties 
advising them of the dates upon which I would be in certain 
localities. Two hundred and six proofs were taken and pre- 
sented to the Board of Control for approval and issuance of 
final certificates. Fifty-five proofs taken are now on file in my 
office for presentation to the Board at its next regular meet- 
ing. Three abandonment hearings were held and the testimony 
taken submitted to the Board of Control for final action. 

The matter of ordering the installation of headgates in all 
ditches and water works has progressed, and is complete in sev- 
eral districts at this time. It is my intention to complete the 
sending of notices to all water users in the Division during the 
coming year. Thereafter strict enforcement of the law relative 
to headgates will be made. 

For the purpose of conserving the available water supply 
of the streams in Star Valley systems have been undertaken 
consolidating the headings of the different ditches, several of 
which are in use at the present time. The owners of these 
works are more than satisfied with the result accomplished. 
This method of handling the distribution of the water of a 
stream, where practical, is also of great assistance to the Water 
Commissioner in charge and operates at a great saving to the 
County wherein the works are located. While the initial ex- 
pense to. the water users concerned is in some cases heavy, the 
benefit derived has more than offset it. 

The dry season of 1919, while disastrous at the time, per- 
haps may be termed as **not without beneficial results'* when 
the matter of reservoir water supply is considered. As a re- 
sult of the shortage of water experienced, many of the users, 
fortunate to be located where the construction of a reservoir 
is possible, have commenced work in some form towards the 
development of such project. The following projects in Division 
No. 4 are either under construction or in the course of organiza- 
tion, and, although small, represent a step in the right direction 



r 



^ 

X 



/ 



88 STATE ENGINEER'S REPORT 

if the waters are to be held in the proper place until needed for 
irrigation or other purposes: North Piney Reservoir, Middle 
Piney Reservoir and New Pork Lake Reservoir. Water stored 
in these reservoirs will be used largely for supplemental supply, 
the lands irrigated lying entirely within the State of Wyoming. 

The water users in the Black's Pork country are perhaps 
more in need of storage water than those of any other part of 
Division No. 4. Black's Pork River and its tributaries are over 
appropriated and as a result it is impossible to reclaim all the 
lands lying within the irrigable area. Notwithstanding this 
fact, large tracts of land are being covered under new canal 
and ditch systems. The question of administration is there- 
fore growing more difficult from year to year, and the spirit of 
ill feeling among the water users themselves and the water 
officers is increasing. I believe the construction of a reservoir 
in this district possible, although it would more than likely lie • 

within the State of Utah. If constructed, it would reclaim 
many acres of land and insure § sufficient supply for the irriga- 
tion of the lands now under cultivation. While the water 
users and interested parties have held several meetings relative 
to the matter, I do not believe any concrete plan has been 
adopted. It is my opinion that their first step should be to 
make sure that a reservoir of the desired capacity is possible, 
by having the site surveyed. If it is found feasible then, under 
our present irrigation laws, I believe the project can be * 

completed. 

In conclusion, I wish to express my thanks to your office 
for the assistance which has been given me in the performance 1 

of my duties. 

Respectfully submitted, 

M. I. McCUAIG, 
Superintendent Water Division No. 4. 
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RICPORT OF THK STATE KNGINKER 



NORTH PLATTE RIVER BASIN 

NORTH PLATTE RIVER NEAR NORTHGATE, COLO. 

Location. — In sec. 11, T. 11 N., R. 80 W., at highway bridge on Inter- 
state Highway, 6 miles south of Colorado-Wyoming line and 6 miles 
northwest of Northgate, in Jackson County. Three small tributaries, 
Camp, Threemile, and Sixmile creeks, enter North Platte between 
station and state line. These have very little flow except spring run- 
off. 

Drainage area. — 1,440 square miles. 

Records available. — May 23, 1915, to September 30, 1920. 

Gage. — Gurley water-stage recorder installed April 8, 19T8, referred to 
chain gage located on downstream side of bridge and used since May 
13, 1916; original gage, vertical staff on middle pier, referred to same 
datum. 

Diversions. — There are court decrees for diversion of 3,060 second-feet 
from the North Platte and tributaries in Colorado. During 1919 
2,670 acre-feet were diverted from, the North Platte basin to the 
Cache la Poudre drainage, and during 1920 3,840 acre- feet. 

Accuracy. — Gage heights from continuous records; rating curve well de- 
fined. Results excellent. 

MONTHLY DISCHARGE OF NORTH PLATTE RIVER NEAR NORTHGATE, COLO., FOR 

THE YEARS ENDING SEPTEMBER SO, 19194920. 



MONTH 



191S-19 

October 1-7 

April 17-30 

May - 

June 

July 

Aujfust 

September 

1919-20 

October 

May 14-31 

June 

July !.... 

Au{?u8t 

September ..._ 



Discharjire in second-feet 



Maximum 



198 

1,400 

1,570 

1,340 

204 

315 

123 



224 

3,390 

3,260 

1,860 

535 

298 



Minimum 



177 

500 

500 

216 

99 

76 

70 



70 

2,220 

1,740 

500 

298 

138 



Mean 



185 
1,OSO 
804 
502 
138 
150 
94 



155 
2,860 
2,430 
921 
410 
229 



Run-off 

in 
acre-feet 



2,570 

29,400 

49,400 

29,900 

8,480 

9.220 

5.590 



9,530 

102,000 

145 000 

56,600 

25 200 

13,600 
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NORTH PLATTE RIVER AT SARATOGA 

Location. — At highway bridge at Saratoga, in Carbon County. Nearest 

tributary, Spring Creek, enters 2 miles above. 
Drainage area. — 2,880 square miles. 
Records aimlable.— June 9, 1903, to October 31, 1906; April 1, 1909, to 

December 17, 1909; April 27, 1911, to October 31, 1912; April 1, 

1915, to September 30, 1920. State engineer maintained station at this 

point during 1913 and 1914. 
Gage. — Chain gage read by Mrs. R. R. Riggs and Miss Carrie E. Priquet; 

located on upstream side of bridge. Original gage read prior to 1911 

was vertical staff located 100 yards below bridge. No determined 

relation between gages. 
Diversions. — Prior to July 1, 1919, there were adjudicated diversions of 83 

second-feet from the North Platte between Saratoga and State line. 
Accuracy. — Gage read twice daily; rating curve well defined. Results 

excellent except during ice periods, for which they are fair. 

MONTHLY DISCHARGE OF NORTH PLATTE RIVER AT SARATOGA, FOR THE YEARS 

ENDING SEPTEMBER 30, 1919-1920. 



MONTH 



1918-19 

October 

November 

December , 

January 

February 

March -. 

April - 

May _. 

June 

July 

AufHJSt 

September 

The year. 

1919-20 

October 

November ..._ 

December — 

January 

February 

March 

April « 

May 

June ...- 

July 

Auinist 

September 

The year 



Discharge in second-feet 



Maximum Minimum 



860 

670 

450 

275 

295 

1,930 

2,940 

6.150 

4,450 

576 

396 

223 



6,150 



326 
380 



304 

365 

450 

1,440 

11,300 

11,300 

5,000 

915 

485 



11,300 



450 
255 
215 
215 
215 
275 
590 
2,110 
555 
154 
139 
145 



139 



151 
160 



227 
175 
287 
340 
1,760 
5,000 
810 
420 
295 



151 



Mean 



599 

472 

318 

265 

261 

496 

1,570 

3,560 

1,910 

272 

223 

163 



845 



272 

290 

288 

271 

290 

341 

720 

6,850 

8,360 

1,890 

637 

393 



1,740 



Run-off 

in 
acre-feet 



36,800 

28,100 

19,600 

16,300 

14,500 

30,500 

93,400 

219,000 

114,000 

16.700 

13,700 

9.700 

612,000 



16,700 

17,300 

17,700 

16.700 

16,700 

21,000 

42,800 

421.000 

497.000 

116,000 

39,200 

23.400 

1,250.000 
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NORTH PLATTE RIVER ABOVE PATHFINDER 

Location. — In sec. 27, T. 26 N., R. 84 W., 900 feet below mouth of Lost 
Creek and three-quarters mile below mouth of Black Canyon, in Car- 
bon County. Backwater from Pathfinder reservoir reaches within 
2y2 miles of station. 

Drainage area. — 7,410 square miles. 

Records available. — October 7, 1913, to September 30, 1920. 

Gage — Friez water-stage register located at right bank 900 feet below 
Lost Creek. 

Diversions. — Prior to July 1, 1919, there were adjudicated diversions of 94 
second-feet from North Platte River between Saratoga and the station 
above Pathfinder. 

Accuracy. — Stage-discharge relation practically permanent; affected by ice 
during winter months. Rating curve well defined between 400 and 
12,000 second-feet. Operation of water-stage recorder satisfactory. 
Results excellent. 

MONTHLY DISCHARGE OF NORTH PLATTE RIVER ABOVE PATHFINDER, FOR THE 

YEARS ENDING SEPTEMBER 30. 1919-1920. 



MONTH 



1918-19 

October 

November , 

April 

May 

June 

July ..._ 

Auflrust 

September 

1919-aO 

October 

November 

March 13-31 

April 

May 

June 

July 

Aufnist - 

September 



Dischanire in second-feet 



Maximum 



1.030 

750 

3,930 

7,870 

7.400 

750 

831 

269 



473 

614 

1.290 

4,770 

13,800 

14,400 

6,520 

1,060 

754 



Minimum 



543 
292 
1,130 
2,800 
820 
183 
136 
144 



224 

215 

663 

589 

1,410 

6,520 

1,120 

621 

348 



Mean 



698 

531 

2,290 

4,430 

2,650 

375 

324 

179 



366 

443 

918 

1,720 

8,630 

11,000 

2,580 

851 

509 



Run-oflf 

in 
acre-feet 



42,900 

31,600 

136 000 

272,000 

158,000 

23.100 

19,900 

10,700 



22,500 

26.400 

34,600 

102,000 

531,000 

655,000 

159.000 

52,300 

30,300 
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NORTH PLATTE RIVER AT PATHFINDER 

Location. — In sec. 24, T. 29 N., R. 84 W., one-quarter mile below Path- 
finder dam and one-third mile below the old postoffice of Pathfinder, in 
Natrona County. Nearest tributary. Canyon Creek, enters 2 miles 
above, in the reservoir. 

Drainage area. — 10,700 square miles. 

Records available. — May 9, 1905, to September 30, 1920. 

Gage. -^Chs^in gage read by J. C. Austin; located at left bank one-quarter 
mile below Pathfinder dam. 

Diversions. — Prior to July 1, 1919, there were adjudicated diversions of 383 
second-feet from tributaries entering: the North Platte between the 
station above Pathfinder and this station. Near Whalen, 150 miles 
below, the water from Pathfinder reservoir is diverted by the Interstate 
Canal and used to irrigate land in Nebraska and Wyoming. * 

Regulation. — The Pathfinder dam forms a reservoir of 1,025,000 acre-feet 
capacity which materially changes the natural run-off of the river. 

Cooperation. — Records furnished by United States Reclamation Service. 

MONTHLY DISCHARGE OF NORTH PLATTE RIVER AT PATHFINDER. FOR THE 

YEARS ENDING SEPTEMBER M, 1919-19M. 



MONTH 



October _ 
November .... 
December ... 

January 

February — 

March 

April 

May 

June 

July 



1918-19 



AufiTust 

September 



The year- 



October 

November _ 
December _. 

January 

Februaiy 

March 

April 

May 

June 

July 

August 

September . 



191»-a0 



The jear- 



Dischanre in second-feet 



Maximum Minimum 



1,500 

25 

25 

15 

15 

15 

1,060 

5420 

5,760 

4,580 

4,000 

3,100 



5,760 



2,000 

15 

15 

15 

15 

15 

15 

5.410 

12,300 

6.540 

4,250 

3,610 

12,300 



25 

25 

15 

15 

15 

15 

15 

1,480 

4.500 

3.580 

2,900 

1.500 



15 



15 

15 

15 

15 

15 

15 

15 

15 

5,450 

4,210 

3.610 

490 



U 



Mean 



541 
25.0 
19.5 
15.0 
15.0 
15.0 
82.7 
2,990 
5,220 
3.960 
3.450 
2,070 



1.540 



1.420 

15 

15 

15 

15 

15 

15 

684 

8,960 

5.340 

3.970 

2.260 

1.800 



Run-off 

in 
acre-feet 



33,300 

1,490 

1.200 

922 

883 

922 

4,920 

184,000 

311.000 

243.000 

212,000 

123,000 

1.120.000 



87.300 



922 
922 
868 

922 



42,100 
533,000 
328,000 
244,000 
134,000 

1,370.660 
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I NORTH PLATTE RIVER NEAR CASPER 

Location. — In sec. 31, T. 32 N., R. 81 W., at highway bridge at Speas 
ranch, one-half mile below Bessemer Canyon, in Natrona County. 

• Nearest tributary, Bates Creek, enters about 3 miles upstream. 

Drainage area. — Not measured. 

Records available.— April 9, 1917, to September 30, 1919. 

Gage. — Vertical staff. 

Channel and control. — Channel apparently permanent, control located be- 
low bridge. 

Diversions. — Prior to July 1, 1919, there were no adjudicated diversions 
from North Platte River between this station and Pathfinder reservoir. 

Cooperation. — Complete records furnished by U. S. Reclamation Service. 

MONTHLY DISCHARGE OF NORTH PLATTE RIVER NEAR CASPER, FOR THE YEAR 

ENDING SEPTEMBER SO. 1919. 



MONTH 



May »... 

Jiine 

July 

Auipist 

September 

The period. 



Discharge in second-feet 



Maximum 



4,830 
5,530 
4,710 
3,860 
2,870 



Minimum 



970 
4,190 
3,240 
2,800 
1,440 



Mean 



2,550 
5,040 
3,820 
3.300 
2,000 



Run-off 

in 
acre-feet 



157,000 
300,000 
235,000 
203.000 
119.000 

1,010,000 
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NORTH PLATTE RIVER NEAR DOUGLAS 

Location. — In sec. 17, T. 32 N., R. 71 W., at highway bridge IJ^ miles below 
Douglas, in Converse County. Nearest tributary, Wagon Hound Creek, 
enters 10 miles below. 

Drainage area. — Not measured. 

Records available. — April 1 to September 30, 1919. 

Gage. — Vertical staff attached to upstream end of second pile bent from 
right end; read by Thornton Brow. 

Diversions. — Prior to July 1, 1919, adjudicated diversions of 25 second- 
feet from North Platte River between the station near Casper and this 
one. 

Regulation. — Flow regulated by Pathfinder reservoir. 

Cooperation. — Complete records furnished by U. S. Reclamation Service. 



MONTHLY DISCHARGE 


OF 
YEAR 


NORTH PLATTE RIVER NEAR 
1 ENDING SEPTEMBER SO. 1919. 


E DOUGLAS, 


FOR THE 


MONTH 






Dischaii^e in second-feet 


Run-off 




Maximum 


Minimum 


Mean 


in 
acre-feet 




1.110 
4,230 
5.040 
4,080 
4,230 
3.18C 


280 
1,200 
3,700 
3 320 
3,180 
1,490 


481 
2,710 
4,650 
3,810 
3,650 
2,290 


28,600 


Juno 




— 


167,000 
277,000 




234.000 


Aufi^ust — 

September „ 


— 




224,000 
136,000 






The period 


1,070,000 
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NORTH PLATTE RIVER ABOVE AND BELOW WHALEN 

Location. — At diversion dam at Whalen, in Goshen County, in sec. 11, T. 
26 N., R. 65 W. Nearest important tributary is Cottonwood Canyon 
Creek, an intermittent stream which enters VA miles below. 

Drainage area. — 16,300 square miles. 

Records available. — May 1, 1909, to September 30, 1920. The records above 
Whalen represent the discharge above the dam, which is an overfall 
weir, and those below Whalen, the water passing over the weir — the 
difference representing the amount diverted by the Interstate and Fort 
Laramie canals. 

Gage. — To determine the flow over the weir a vertical staff is used, its zero 
being at the weir crest. The discharge is then computed by a weir 
formula. There are also four sluice gates in the dam, through which 
the discharge is computed. In the river, 75 feet downstream from the 
crest gage, is a second gage, with zero 10 feet below that of the 
weir gage. The second gage is only used in computing the discharge 
through the gates when the openings are submerged. The discharge 
through the head gates of the canals is computed from the gate 
openings. A vertical staff located in the canals below the headgates 
is used in computing the discharge when the headgate openings are 
submerged. 

Diversions. — Prior to July 1, 1919, adjudicated diversions from North 
Platte River of 429 second-feet between Pathfinder reservoir and 
Whalen, exclusive of the diversion by the United States Reclamation 
Service. Between Whalen and the State line, adjudicated diversions of 
236 second-feet. 

Regulation.— -T\it discharge represents chiefly the effect of the Pathfinder 
Reservoir which stores water for use in the Interstate and Fort Lara- 
mie canals. 

Cooperation. — Records furnished by U. S. Reclamation Service. 
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MONTHLY DISCHARGE OF NORTH PLATTE RIVER ABOVE WHALEN. FOR THE 

YEARS ENDING SEPTEMBER S», 1919.19M. 



MONTH 



1918^19 

October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

Auf^st 

September 

The year 

1919-20 

October 

November , 

December 

January , 

February 

March 

April 

May 

June 

July 

Aufrust 

September 

The year 



Dischance in second-feet 


Maximum 


Minimum 


Mean 


2.090 


500 


1,080 


500 


350 


403 


350 


200 


253 


300 


200 


223 


370 


200 


291 


200 


175 


192 


1.150 


175 


473 


4.730 


936 


2,670 


6.730 


4060 


5,130 


5.800 


3500 


4.O0O 


4,030 


2,950 


3,580 


3.130 
e.730 


1.340 
175 


2.040 


1,700 


2 010 


960 


1,600 


1.010 


40 


230 


170 


75 


99.5 


200 


85 


128 


225 


30 


145 


1.900 


50 


612 


1.980 


165 


915 


11.200 


1,900 


5,430 


11.200 


6,690 


8750 


7 330 


4 360 


5,810 


4 660 


3.580 


4 230 


4,100 


1,310 


2,890 


11,200 


30 


2,570 



Run-off 

in 
acre-feet 



66,400 

24.000 

15.600 

13.700 

16,200 

11.800 

28.100 

164,003 

305,000 

246 000 

220 003 

121.000 

1,230,000 



- 92 200 

13 700 

6,120 

7 870 

8.340 

37.600 

54.400 

334,000 

521,000 

357,000 

260.000 

172,000 

1,860 000 



MONTHLY DISCHARGE OF NORTH PLATTE RIVER BELOW WHALEN, FOR THE 

YEARS ENDING SEPTEMBER SO, 1919-1920. 



MONTH 



Dischaivre in second-feet 



1918-19 

October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

Au(ni8t 

September 

The year 

1919-20 

October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

Aufrust 

September 

The year 



Maximum 


Minimum 


Mean 


1.440 


300 


641 


500 


350 


403 


350 


200 


253 


300 


200 


223 


370 


200 


291 


200 


175 


192 


1.150 


175 


420 


2.940 


545 


1.590 


4 800 


2.180 


3,210 


3,910 


1,520 


2,020 


2 740 


1.070 


1,690 


1.330 


320 
175 


698 


4.800 


973 


1.440 


425 


604 


1.010 


35 


205 


150 


55 


79.5 


180 


65 


108 


205 


20 


125 


1.940 


35 


592 


1,960 


145 


895 


11.200 


1,880 


5 140 


10.800 


5,560 


7.330 


5.740 


2,370 


3,903 


2880 


1,790 


2.430 


2.460 


615 


1,550 


11,200 


20 


1,920 



Run-off 

in 
acre-feet 



39,400 
24,COO 

15 600 
13,700 

16 200 
11,800 
25,000 
97,800 

191,000 

124,000 

104 000 

41,503 

704,000 



37,100 

12,200 

4.890 

6 640 

7.190 

36,400 

53 300 

316.000 

436,000 

240,000 

149.000 

92,200 

1,390,000 
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BIG CREEK NEAR BIG CREEK 

Location. — In sec. 32, T. 13 N., R. 81 W., at Big Creek ranger station 2 
miles west of Big Creek postoffice in Carbon County. No impor- 
tant tributary within several miles. 

Drainage area. — 123 square miles. 

Records available,— Uaiy 7, 1911, to June 30, 1912; April 4, 1915, to Sept. 
30, 1920. State engineer maintained station during 1913 and 1914. 

Gage. — Stevens eight-day recording gage installed May 13, 1918, and re- 
ferred to vertical staff on left bank 50 feet from ranger station. Prior 
to April 29, 1915, staff gage was placed one foot farther out in stream 
and gave reading slightly different, although referred to same datum. 

Diversions. — Prior to July 1, 1919, there were no adjudicated diversions 
from Big Creek above station in Wyoming, but below adjudicated 
diversions amounted to 100 second-feet. In Colorado, the Independence 
ditch diverts approximately 80 second-feet from Big Lake to the North 
Platte drainage basin, usually from June 10 to July 10 each year. 

Accuracy. — Gage heights from continuous records except for short inter- 
vals ; rating curve well defined. Results excellent except during periods 
of missing gage heights, for which they are good. 

MONTHLY DISCHARGE OF BIG CREEK NEAR BIG CREEK. FOR THE YEARS ENDING 

SEPTEMBER St. 1919-19M. 



MONTH 



1918-19 

October 

April 16-30 

May 

Jxine 

July ..._ _ 

Auflrust 

September 

1919-20 

October 

May 9-31 

June 

July - 

August 

September 



Discfaaivre in second-feet 









Run-off 








in 


Maximum 


Minimum 


Mean 


acre-feet 


61 


24 


34.9 


2.150 


175 


26 


91.1 


2.710 


431 


88 


221 


13,600 


295 


86 


165 


9,820 


120 


20 


49.3 


3,030 


135 


17 


38.0 


2,340 


36 


11 


20.1 


1.200 


25 


16 


19.0 


1.170 


700 


189 


388 


17.700 


795 


441 


631 


37,500 


429 


110 


207 


12.700 


133 


51 


70.7 


4.350 


66 


27 


40.5 


2.410 
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FRENCH CREEK NEAR FRENCH 

Location. — In sec. 5, T. 14 N., R. 81 W., at Jenkins ranch, 2^^ miles south- 
east of French, in Carbon County. No tributary between station and 
mouth, 2 miles below. 

Drainage area. — 64 square miles. 

Records available.— April 30, 1911, to October 31, 1912; April 1, 1915, to 
September 30, 1920. State engineer maintained station at original site 
in 1913 and 1914. 

Gage. — Vertical staff located at left abutment of highway bridge used since 
June 2, 1920; read by Miss Pearl Jenkins and Mrs. Mary S. Jenkins. 
Original gage located one mile upstream, read until April 10, 1918, 
when it was moved to point 480 feet downstream from present location. 
No determined relation between different gages. 

Diversions. — Prior to July 1, 1919, adjudicated diversions of 4.3 second-feet 
from French Creek; part above station not known. 

Accuracy. — Gage read twice daily; rating curves fairly well defined. Re- 
sults good. 

MONTHLY DISCHARGE OF FRENCH CREEK NEAR FRENCH. FOR THE YEARS END- 

I NO SEPTEMBER SO, 1919-19M. 



MONTH 



1919 

April 

May 

June 

July _ 

1920 

April 

May 

June 

July 

Aufoist 

September 

The period 



Dischanre in second-feet 



Maximum 



89 
658 
330 
114 



29 
6&5 
980 
395 
130 

56 



Minimum 



15 

80 

102 

40 



17 
22 
409 
56 
38 
19 



Mean 



35.5 
262 
235 

63.9 



22.8 

206 

597 

171 
62.9 
29.9 



Run-off 

in 
acre-feet 



2.110 
16,100 
14,000 

3.930 



1.360 

12.800 

35.500 

10.500 

3,870 

1,780 



65,800 
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ENCAMPMENT RIVER AT ENCAMPMENT 

Location. — In sec. 6, T. 14 N., R. 83 W., at lower end of smelter grounds 
at Encampment, in Carbon County. Nearest tributary. North Fork, 
enters one mile above. 

Drainage area. — 219 square miles. 

Records available.— Msiy 2, 1911, to October 31, 1912; May 29, 1915, to 
September 30, 1920. State engineer maintained station at this point 
during 1913 and 1914. 

Gage. — Chain gage read by Miss Ruth Metcalf and L. A. Cunningham; 
located on left bank at tailing flume which crosses the river. Prior 
to June 6, 1912, gage was located 175 feet farther downstream, and 
although referred to same datum, read approximately one foot lower, 
due to the slope of the river. 

Diversions. — Three large irrigation ditches divert water at a point one 
mile above the station. Water is also diverted below the station. Prior 
to July 1, 1919, adjudicated diversions from Encampment River 
amounting to 78 second-feet. 

Accuracy.— (j2i^t read twice daily; rating curves well defined, except dur- 
ing period June 1 to November 1, 1919, when control shifted slightly. 
Results good. 

MONTHLY DISCHARGE OF ENCAMPMENT RIVER AT ENCAMPMENT. FOR THE 

YEARS ENDING SEPTEMBER M. 1919-in». 



MONTH 



1918-19 

October 

November 1-20 

April 13-80 - 

May 

June 

July 

Aufcust 

September 

1919-20 

October 

May 11-31 

June 

July 

August 

September 



Discharge in second-feet 



Maximum 



340 

88 

695 

1.970 

1,020 

15S 

69 

68 



58 

2,890 

2.960 

980 

130 

100 



Minimum 



Mean 



50 

71 

66 

758 

168 

3 

19 

24 



39 
500 
1,020 
79 
36 
30 



96.5 
77.7 

383 

340 

595 
52.7 
29.5 
41.2 



50.2 

1,630 

1,980 
351 
59.9 
53.8 



Run-off 

in 
acre-feet 



5930 

3.080 

13.70a 

82 400 

35,400 

3.240 

1.810 

2,450 



3,090 

67.900 

118,000 

21.600 

3,680 

3 200 
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JACK CREEK AT MATHESON'S RANCH NEAR SARATOGA 

Location. — About sec. 36, T. 17 N., R. 86 W., at Matheson's ranch, 14 
miles southwrest of Saratoga, in Carbon County. Nearest tributary, 
North Jack Creek, enters some distance below. 

Drainage area. — 32 square miles. 

Records available. --August 23, 1913, to September 19, 1917 ; April 20, 1919, 
to September 30, 1920, 

Gage. — Vertical staff at left abutment of wagon bridge 1,000 feet below 
ranch house, read by Miss Kathleen Montgomery. Gage originally 
located 200 feet above present site; moved 800 feet farther upstream 
August 15, 1915, and read until June 13, 1917. No determined relation 
between readings on various gages. 

Diversions. — Prior to July 1, 1919, there were adjudicated diversions of 9 
second-feet from Jack Creek above station and 93 second-feet below. 

Accuracy. — Gage read twice daily, rating curves fairly well defined ; results 
fair. 

MONTHLY DISCHARGE OF JACK CREEK AT MATHESON'S RANCH NEAR SARA- 
TOGA, FOR THE YEARS ENDING SEPT. SO. 1919-19M. 



MONTH 



1919 

April 20-30 

May 

June 

July 

Augrust 

September 

The period 

1919-20 

October 

April 24-30 

May 

June 

July 

AufiTUst 

September 



Dischargee in second-feet 



Maximum 



59 
97 
52 
33 
6 
9 



10 
16 
293 
184 
54 
14 
10 



Minimum 



23 

42 

36 

2 





4 

6 
24 
59 

8 
10 

3 



Mean 



48.5 

59.2 

45.1 

9.5 

2.2 

3.2 



72 

11.7 

128 

138 

22.4 

10.6 

5.4 



Run-off 

in 
acre-feet 



1,060 

3.640 

2,680 

584 

135 

190 



8,290 



443 

162 

7,870 

8.090 

1.380 

652 

321 
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REPORT OF THE STATE ENGINEER 



MEDICINE BOW RIVER NEAR MEDICINE BOW 

Location. — In sec. 7, T. 20 N., R. 79 W., at private bridge at Johnson's 
ranch 14 miles southwest of Medicine Bow, in Carbon County. Nearest 
tributary, Wagonhound Creek, enters 3 miles below. 

Drainage area. — 178 square miles. 

Records available. —June 4, 1911, to November 30, 1912; May 5, 1915, to 
November 3, 1917; May 1, 1919, to September 30, 1920. State en- 
gineer maintained station at this point during 1913 and 1914. 

Gage. — Vertical staff read by Mrs. S. W. Johnson ; located at downstream 
side of left abutment. Gage used during 1911 and 1912 was located 
600 feet upstream and referred to different datum. 

Diz'ersions. — Prior to July 1, 1919, adjudicated diversions of 207 second- 
feet from Medicine Bow River above station, and 72 second-feet 
below. 

Accuracy. — Gage read twice daily; rating curve well defined below 1,000 
second-feet; results excellent up to 1,000 second-feet, above which 
they are fair. 

MONTHLY DISCHARGE OF MEDICINE BOW RIVER NEAR MEDICINE BOW, FOR THE 

YEARS ENDING SEPT. SO. 1919-19M. 



MONTH 



1919 

May — 

June 

July 

August 

September , 

The period 

1919-20 

October 

November - 

March 21-31 ...~ 

April 

May - 

June 

July 

August 

September 



Discharge in second-feet 



Maximum 



1,180 

424 

14 

46 

16 



39 

53 

62 

142 

1,290 

1,840 

430 

• 46 

27 



Minimum 



125 

15 

1 







8 
23 
47 
34 
79 
430 
18 
13 

3 



Mean 



430 

187 
7.0 
8.1 
5.0 



19.9 
30.8 
53.5 
69.8 

461 

953 
93.3 
24.5 
13.3 



Run-off 

in 
acre-feet 



26.400 

11.100 

430 

498 

298 



38,700 



1,220 

1.830 

1.170 

4.150 

28,300 

56,700 

5.740 

1,510 

791 
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SAGE CREEK ABOVE PATHFINDER 

Location.'-ln sec. 3, T. 26 N., R. 84 W., at footbridge at Vivion's ranch 
25 miles above Pathfinder dam. No tributary between station and 
mouth 2 miles below. 

Drainage area. — 182 square miles. 

Records available.— Mdirch 20. 1915, to September 30, 1920. 

Gage. — Vertical staff read by Mrs. H. L. McAlister; located 5 feet above 
foot bridge at left bank. 

Diversions. — Prior to July 1, 1919, there were adjudicated diversions of 15 
second-feet from Sage Creek, all above station. 

Accruacy. — Stage-discharge relation practically permanent; affected by ice 
during winter months. Rating curve well defined between 2 and 250 
second-feet. Gage read to hundredths twice daily. Results good. 

MONTHLY DISCHARGE OF SAGE CREEK ABOVE PATHFINDER. FOR THE YEARS 

ENDING SEPTEMBER SO, 1919-19M. 



MONTH 



1918-19 

October 

November 1-22 ..._ 

March 16-31 

April 

May 

June 

July 

August 

September 

1919-20 

October 1-9 

November I'll 

March 14-31 

April 

May 

June 

July 

August 

September 



Discharge in second-feet 



Maximum 



9.0 

12 

22 

40 

23 
0.6 
0.4 
1.0 
0.6 



3.0 
6.9 
100 
550 
248 
69 
1.3 
1.2 
.9 



Minimum 



3.6 

9.0 

8 

7 

0.1 

0.2 

0.1 

0.0 

0.1 



0.3 
4.5 
16 
11 
92 
1.3 
.2 
.3 
.4 



Mean 



4.41 
10.4 
12.3 
23.7 
6.04 
.36 
.25 
.17 
.42 



1.73 
5.52 
30.7 
91.7 
133 
27.4 
.72 
.86 
.50 



Rim-off 

in 
acre-feet 



271 

454 

390 
1,410 

371 
21.4 
15.4 
10.5 
25.0 



30.9 
120 
1,100 
5,460 
8,180 
1,630 
44.3 
52.9 
29.8 



> 
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DEWEESE CREEK NEAR ALCOVA 

Location. — In sec. 18, T. 27 N., R. 84 W., at Weaver's ranch near entrance 
of creek into Pathfinder reservoir, in Carbon County. 

Drainage area,— 41 square miles. 

Records azmlable. — March 4, 1917, to September 30, 1920. 

Diversions. — Prior to July 1, 1919, adjudicated diversions of 4.4 second- 
feet from Deweese Creek above station. 

Cooperation. — Complete records furnished by U. S. Reclamation Service. 

MONTHLY DISCHARGE OF DEWEESE CREEK NEAR ALCOVA. FOR THE YEARS END- 

INQ SEPTEMBER SO, 1919-19M. 



MONTH 



1919 

April 

May 

June -. 

July 

Au(?U8t 

September 

The period 

1920 

April 

May 

June 

July 

AufiTUst 

September .™ 

The period 



Dischaivre in second-feet 



Maximum 



Minimum 



2.7 


0.2 


4.6 


.2 


0.2 


.2 


0.2 


.1 


0.1 


.1 


0.1 


.1 


26 


0.1 


38 


8.4 


38 


2.7 


2.7 


0.1 


0.1 


.1 


.1 


.1 


••«•■••••■••««««•■■•••*• 





Mean 



1.87 
1.92 
.20 
.11 
.10 
.10 



12.1 
20.2 
21.5 
1.94 
.10 
.10 



Run-off 

in 
acre-feet 



111 

118 

12 

7 
6 
6 



260 



7?0 

1.240 

1,280 

119 

6 

6 



3.370 
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SAND CREEK NEAR ALCOVA 

Location. — About sec. 25, T. 28 N., R. 85 W., at Weaver's ranch, 20 miles 
southwest of Alcova, in Carbon County. No tributary between station 
and ^Pathfinder reservoir, the flow line of which is one-half mile 
below. 

Drainage area. — 70 square miles. 

Records available. — March 23, 1915, to September 30, 1920. 

Gao-^.— Vertical staff read by A. L. Johnson and P. J. Wilder. 

Diversions.— Frior to July 1, 1919, there were adjudicated diversions of 28 
second-feet from Sand Creek, all above the station. 

Cooperation. — Complete records furnished by U. S. Reclamation Service. 

MONTHLY DISCHARGE OF SAND CREEK NEAR ALCOVA. FOR THE YEARS ENDING 

SEPTEMBER 30, 1919-19M. 



MONTH 



1919 

April 

May 

June 

July 

Auflrust 

September 

The period 

1920 

April 

May 

June 

July 

Augrust 

September -. 

The period 



Dischai^e in second-feet 



Maximum 



11.4 

e.6 








59 

12 
4.9 
0.2 
1.3 
0.2 



Minimum 



3.7 








1.0 

1.0 

0.1 

.1 

.1 

.2 



Mean 



5.32 
2.13 







7.53 

2.95 

3.25 

.10 

.94 

.20 



Run-off 

in 
acre-feet 



317 
131 







448 



448 

181 

193 

6 

58 
12 



898 
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CANYON CREEK NEAR ALCOVA 

Location. — About sec. 2, T. 28 N., R. 84 W., at Irvine's ranch, 12 miles 
southwest of Alcova, in Carbon County. No tributary between station 
and Pathfinder reservoir, the flow line of which is a mile below. 

Drainage area. — 54 square miles. 

Records available. — April 1, 1915, to September 30, 1920. 

Gage. — Vertical staff read by F. J. Irvine. 

Diversions. — Prior to July 1, 1919, there were adjudicated diversions of 3.9 
second-feet from Canyon Creek, and 13 second-feet from tributaries 
entering above. 

Cooperation. — Complete records furnished by U. S. Reclamation Service. 

MONTHLY DISCHARGE OF CANYON CREEK NEAR ALCOVA, FOR THE YEARS END- 
ING SEPTEMBER Sft, 1919-1920. 



MONTH 



1919 

April _ - 

May 

June 

July 

Augrust - 

September 

The period 

1920 

April _ 

May _ 

June 

July 

August 

September 

The period 



Discharge in second-feet 



Maximum 



9.4 
5.1 
7.7 
1.1 

1.5 



236 

286 
7.2 
3.2 
2.9 
3.4 



Minimum 



3.1 
0.1 







7.2 
5.9 
0.4 


2.4 



Mean 



6.27 

1.85 

.54 

.18 



.20 



72 5 

67.2 

3.04 

1.92 

.54 

2.68 



Run-off 

in 
acre-feet 



373 

114 

32 

11 



12 



542 



4,310 

4,130 

181 

118 

33 

159 



8.930 
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SWEETWATER RIVER NEAR AI.COVA 

Location. — In sec. 17, T. 29 N., R. 86 W., at Schoonmaker's ranch 27 miles 
west of Alcova, in Natrona County. Backwater from Pathfinder 
reservoir comes to a point 5 miles below. Nearest tributary, Dry 
Creek, enters 6 miles below. 

Drainage area. — ^2,270 square miles. 

Records available. — August 28, 1913, to September 30, 1920. 

Gage. — Vertical staff read by W. H. Grieve; located on left bank at old 
. bridge abutment 200 feet above footbridge. 

Diversions. — Prior to July 1, 1919, there were adjudicated diversions of 170 
second feet from Sweetwater River above the station. The original 
diversions below have been extingiiished by Pathfinder reservoir. 

Cooperation. — Complete records furnished by U. S. Reclamation Service. 

MONTHLY DISCHARGE OF SWEETWATER RIVER NEAR ALCOVA. FOR THE YEARS 

ENDING SEPTEMBER SO. 1919^1920. 



MONTH 



1918-19 

October 1-12 

March 16-31 

April 

May 

Jone 

July 

AupTUst 

September 

1920 

April 

May 

June 

July 

Augrust 

September 

I 

The period 



Dischan^e in second-feet 









Run-off 








in 


Maximum 


Minimum 


Mean 


acre-feet 


48 


43 


46.7 


1.110 


105 


77 


85.1 


2,700 


288 


80 


171 


10,203 


236 


94 


129 


7.930 


147 


16 


«8.9 


3,500 


21 


2 


5.9 


363 


8 


2 


2.6 


160 


18 


2 


8.0 


476 


1.580 


93 


545 


32,400 


1,610 


323 


1,080 


66,400 


1,160 


248 


674 


40,100 


212 


33 


83.8 


5,150 


50 


31 


40.1 


2,470 


42 


25 


31.8 


1,890 








148.000 



so 
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HORSE CREEK NEAR ALCOVA 

Location. — ^About sec. 22, T. 30 N., R. 85 W., at highway bridge near 
Bothweirs ranch, 16 miles west of Alcova, in Natrona County. No 
tributary between station and Pathfinder reservoir, the flow line of 
which is one-half mile below. 

Drainage area. — 119 squarjc miles. 

Records available. — March 23, 1915, to September 30, 1920. 

Gage. — Vertical staff read by A. L. Johnson, and P. L. Wilder; located 
at right bank at lower side of bridge. 

Diversions. — Prior to July 1, 1919, there were adjudicated diversions of 11 
second-feet from Horse Creek, all above the station. 

Cooperation. — Complete records furnished by U! S. Reclamation Service. 

MONTHLY DISCHARGE OF HORSE CREEK NEAR ALCOVA. FOR THE YEARS ENDING 

SEPTEMBER M. 1919^1920. 



MONTH 



1919 

April 

May 

June 

July 

August — ... 

September 

The period 

1920 

April 

May - :. 

June 

July _ 

Auf^st 

September 

The period 



Dischan^e in second-feet 



Maximum 



13.6 
2.2 
1 
1 
1 
1 



60 

60 
4.6 
2.5 
3 



Minimum 



2.2 

1.0 

1 

1 

1 

1 



7.1 

4.6 

30 

2.0 

2 

3 



Mean 



5.46 

1.19 

1.0 

1.0 

1.0 

1.0 



Run-off 

in 
acre-feet 



23.4 
24.6 
4.05 
2.08 
2.4 
3.0 



325 
73 
60 
61 
61 
60 



640 



1.400 
1.510 
241 
128 
148 
179 



3,610 
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BATES CREEK NEAR CASPER 

Location. — Approximately in sec. 12, T. 31 N., R. 82 W., near mouth of 
creek about 17 miles southwest of Casper, in Natrona County. 

Drainage ar^a.— 383 square miles. 

Records available. — April 10, 1916, to September 30, 1920. 

Diversions. — Prior to July 1, 1919, there were adjudicated diversions of 74 
second-feet from Bates Creek, all above the station. 

Cooperation. — Complete records furnished by U. S. Reclamation Service. 

MONTHLY DISCHARGE OF BATES CREEK NEAR CASPER, FOR THE YEARS ENDING 

SEPTEMBER M, 1919-1920. 



MONTH 



1919 

April 

May 

June — 

July 

August 

September 

The period — 

1920 

April ~ 

May 

June 

July 

August _.. 

September 

The period 



Dischaivre in second-feet 



Maximum 



319 
50 







425 

1,730 

105 

26 







Minimum 



9 








a. 

165 
1 






Mean 



53.8 
5.3 







171 

598 

33.9 

2.6 







Run-off 

in 
acre-feet 



3.200 










3.530 



10.200 

36,800 

2,020 

160 







49,200 



52 
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DEER CREEK AT GLENROCK 

Location. — In sec. 4, T. 33 N., R. 75 W., near mouth of creek at Glenrock, 

in Converse County. 
Drainage area. — 63 square miles. 

Records available. — April 11, 1916, to September 30, 1920. 
Diversions. — Prior to July 1, 1919, there were adjudicated diversions of 48 

second-feet from Deer Creek, all above the station. 
Cooperation. — Complete records furnished by U. S. Reclamation Service. 

MONTHLY DISCHARGE OF DEER CREEK AT GLENROCK. FOR THE YEARS ENDING 

SEPTEMBER M. m»>19». 



MONTH 



1919 

April _ 

May 

June ...~ 

July 

Augrust 

September 

The period 

1920 

April 

May 

June 

July 

August 

September 

The period. 



Dischan^e in second-feet 



Maximum 



540 

323 

104 



2 

5 



488 

2,030 

127 

44 

4 

10 



Minimum 



6 

98 
1 


2 



4 

77 
1 
1 
1 
3 



Mean 



201 
201 
42.9 

.52 
3.5 



97.1 
1.100 

35.4 
9.7 
1.7 
4.5 



Run-off 

in 
acre-feet 



12.000 

12,400 

2,550 



32 
206 



27,200 



5,780 
67,600 

2,110 
596 
105 
268 



76,500 
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BOXELDER CREEK NEAR CAREYHURST 

Location. — Approximately in sec. 7, T. 33 N., R. 73 W., near mouth of 
creek, IJ^ miles east of Careyhurst, in Converse County. 

Drainage area. — 193 square miles. 

Records available. — May 17 to October 31, 1911 ; April 9, 1916, to Septem- 
ber 30, 1920. 

Diversions. — Prior to July 1, 1919, there were adjudicated diversions of 80 
second-feet from Boxelder Cfeek, all above the station. 

Cooperation. — Complete records furnished by U. S. Reclamation Service. 



MONTHLY 



DISCHARGE OF BOXELDER CREEK NEAR CAREYHURST, 
YEARS ENDING SEPTEMBER 30, 1919^1920. 



FOR THE 



MONTH 



1919 

April ...~ ~ 

May 

June 

July 

August 

September 

The period — 

1920 

April -.... 

May ~ 

June 

July -..- 

August 

September 

The period 



Discharge in second-feet 



Maximum 



248 
119 
4 
4 
4 
4 



282 
1,420 

477 

12 

4 

4 



Minimum 



4 
102 
12 
4 
4 
4 



Mean 



75.9 
34.4 
4.0 
4.0 
4.0 
4.0 



76.9 

759 

143 
4.8 
4.0 
4.0 



Run-off 

in 
acre-feet 



4,520 
2,120 
238 
246 
246 
238 



7,610 



4,580 
46,700 

8,510 
295 
246 
238 



60,600 



54 
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LA PRELE CREEK NEAR DOUGLAS 

Location. — In sec. 6, T. 31 N., R. 73 W., just above high water line of La 
Prele reservoir, 16 miles southwest of Douglas, Converse County. 
Nearest tributary, an unnamed stream enters 1 mile above. 

Drainage area. — 136 square miles. 

Records available. — ^August 25, 1919, to September 30, 1920. 

Gage. — Gurley water-stage recorder on right bank. 

Diversions. — Prior to July 1, 1919, adjudicated diversions of 36 second- 
feet from La Prele Creek above station. 

Accuracy. — Gage heights from continuous record except for short intervals ; 
rating curve fairly well defined. Results good. 

MONTHLY DISCHARGE OF LA PRELE CREEK NEAR DOUGLAS, FOR THE YEARS 

ENDING SEPTEMBER SO, 191M920. 



MONTH 



1919 

August 25-31 

September 

1919-20 

October 

November 

December 

January , 

February 

March 

April 

May ...- - 

Jime ~ 

July 

August 

September 

The year. 



Discharge in second-feet 



Maximum 



0.5 
.5 



5.0 

6.7 

S 

10 

15 

18 

134 

900 

312 

17 

8 

6 

900 



Minimum 



0.3 
.3 



0.4 

2.0 

1 

2 

1.1 

1.0 

11 
205 

10 
6 

2.6 
3.4 

0.4 



Mean 



0.37 
.42 



1.81 
5.25 
2.90 
5.74 
6.63 
10.3 
69.4 
511 
75.9 
10.5 
4.54 
4.63 



59.5 



Run-off 

in 
acre-feet 



5.1 
25.0 



111 

312 

178 

353 

381 

633 

4,130 

31.400 

4,520 

646 

279 

276 



43,200 



\ 



SURKACe WATERS OF WYOMING 
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WAGON HOUND CREEK NEAR LABONTE 

Location, — Approximately in Sec. 16, T. 31 N., R. 71 W., near mouth of 
creek at Eastman's Ranch, 3 miles east of tabonte, in Converse county. 

Drainage area. — 145 square miles. 

Records available— h^rW 11, 1916, to September 30, 1920. 

Diversions. — Prior to July 1, 1919, there were adjudicated diversions of 
24 second-feet from Wagon Hound Creek, all above the station. 

Cooperation. — Complete records furnished by U. S. Reclamation Service. 

MONTHLY DISCHARGE OF WAQONHOUND CREEK NEAR LABONTE, FOR THE 

YEARS ENDING SEPTEMBER S9, 1919-1929. 



MONTH 



1919 

April 

May _ 

June - 

July 

Au^st - 

September 

The period 

1920 

April 

May 

June 

July 

AujHist 

September 

The period 



Dischan^e in second-feet 



Maximum 



122 

20 

2 

29 
1 




359 
907 
311 

5 
138 

1 



Minimum 



5 
19 
1 
1 
1 
1 



Mean 



36.7 

1.77 

.37 

.94 

.03 





108 

462 

22.4 

3.1 

10.3 

1.0 



Run-off 

in 
acre-feet 



2.180 

109 

22 

58 

2 





2.370 



6.430 

28,400 

1,330 

191 

633 

60 



37,000 



56 
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LA BONTE CREEK NEAR LABONTE 

Location. — Approximately in sec. IS, T. 31 N., R. 71 W., at Soden's ranch 
near mouth of creek, 2 miles east of Labonte, in Converse County. 

Drainage area. — 270 square miles. 

Records available. — April 12, 1916, to September 30, 1920. 

Diversions. — Prior to July 1, 1919, there were adjudicated diversions of 43 
second-feet from La Bonte Creek, all above the station. 

Cooperation. — Complete records furnished by U. S. Reclamation Service. 



MONTHLY DISCHARGE OF LA BONTE CREEK NEAR LABONTE. FOR THE YEARS 

ENDlNt3 SEPTEMBER 30. 1919-1920. 


MONTH 


Discharge in second-feet 


Run-off 




Maximum 


Minimum 


Mean 


in 
acre-feet 


1919 

April 

May 


381 

226 

683 

. 309 

28 

1 


30 
2 

1 
1 
1 

1 


162 

64.4 

30.4 

18.9 

5.1 

1.0 


9.640 
3,960 
1,810 
1,160 
314 
60 


June 

July 

August 

September 


The period 








16 900 




355 

2,500 

315 

103 

70 

70 


20 
355 
45 
45 
55 
5 


161 
1.070 

113 
58.4 
58.9 
15.0 




1920 

April 

May _ 

June 

July 

August 

Seotember 


9.580 
65.800 
6.720 
3.590 
3.620 
893 








• 






90,200 











SURFACE WATERS or WYOMING 
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HORSESHOE CREEK NEAR GLENDO 

Location. — ^Approximately in sec. 26, T. 29 N., R. 68 W., at Hauf's ranch 
near mouth of creek 4 miles southeast of Glendo, in Platte county. 

Drainage area. — 203 square miles. 

Records available. — April 16, 1916, to September 30, 1919. 

Diversions. — Prior to July 1, 1919, there were adjudicated diversions of 86 
second-feet from Horseshoe Creek, all above the station. 

Cooperation. — Complete records furnished by U. S. Reclamation Service. 

MONTHLY DISCHARGE OF HORSESHOE CREEK NEAR GLENDO. FOR THE YEAR 

ENDING SEPTEMBER SO, 191». 



MONTH 



April 

May 

June ..._ 

July 

Aufifust 

September 

The period. 



Dischan^e in second-feet 



Maximum 

161 

122 

12 

HI 







Minimum 



5 
14 







Mean 



99. 
56. 

1. 

6. 



Run-off 

in 
acre-feet 

5,900 

3.500 

107 

369 





oiwo 



58 
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COTTONWOOD CREEK NEAR WENDOVER 

Location. — ^Approximately in sec. 16, T. 27 N., R. 67 W., near mouth of 
creek, 1^ miles south of Wendover, in Platte County. 

Drainage area. — 150 square miles. 

Records available. — April 19, 1916, to September 30, 1920. 

Diversions. — Prior to July 1, 1919, there were adjudicated diversions of 31 
second-feet from Cottonwood Creek, all above the station. 

Cooperation. — Complete records furnished by U. S. Reclamation Service. 

MONTHLY DISCHARGE OF COTTONWOOD CREEK NEAR WENDOVER. FOR THE 

YEARS ENDING SEPTEMBER M, ISIMIM. 



MONTH 



1919 

April 

May 

June 

July — » 

August 

September 

The period 

1920 

April 

May ».. 

June - 

July 

August 

September ~.... 

The period 



Dischan^e in second-feet 



Maximum 



3.8 

3.5 

3.5 

.2 

.2 

.2 



27 

396 

15 

4 

116 

2 



Minimum 



2.6 
3.2 
.2 
.2 
.2 
.2 



2 
14 
3 
2 
2 
2 



Mean 



3.00 

3.41 

1.86 

.20 

.20 

.20 



2.8 
145 
6.5 
3.4 
5.8 
2.0 



Run-off 

in 
acre-feet 



179 

210 

111 

12 

12 

12 



536 



167 
8.920 
387 
209 
357 
119 



10,200 
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LARAMIE RIVER NEAR JELM 

Location.— In sec. IS, T. 12 N., R. 77 W., at highway bridge at Bosweirs 
ranch, one-fourth mile below Colorado-Wyoming line, four miles 
south of Jelm, in Albany jCounty. 

Drainage area. — 293 square miles. 

Records available. — May 7, 1911, to September 30, 1920. From June 22, 
1904, to October 31, 1905, a station was maintained at Decker^s ranch, 
one-half mile south of the State line. The records at the two stations 
are practically comparable, as there are no tributaries nor diversions of 
any account between. 

Gage. — ^Friez water-stage recorder installed April 26, 1919, on down-stream 
side of center pier, and referred to same datum as staff gage at right 
abutment used previously. 

Diversions.T-Court decrees for diversions of 349 second-feet from Laramie 
River above station and 80O second-feet from tributaries. Of this 
amount, 688 second-feet are for diversion into Cache la Poudre drain- 
age basin. During 1919, 16,910 acre-feet were diverted from June to 
October, and during 1920 13,880 acre- feet were diverted. There is also 
a conditional decree not exceeding 1,235 second-feet into the Cache la 
Poudre basin through the Laramie-Poudre tunnel. During 1919, the 
tunnel diverted 4,090 acre-feet, and during 1930, 12,370 acre-feet. 

Cooperation. — Station maintained in cooperation with State engineer of 
Colorado. 

Accuracy. — Gage heights from continuous record; rating curve well de- 
fined. Results good. 

MONTHLY DiSCMARQE OF LARAMIE RIVER NEAR JELM, FOR THE YEARS ENDING 

SEPTEMBER Sft, 191M920. 



MONTH 



1919 

April 25-30 

May - 

June 

July 

August 

September 

The period 

1919-20 

October 1-25 

May _ 

June 

July - 

August 

September 



Dischan^e in second-feet 



Maximum 



317 
706 
497 
190 
114 
67 



50 

1.520 

2,130 

756 

395 

114 



Minimum 



182 

185 

147 

50 

28 

26 



34 

100 

796 

138 

68 

58 



Mean 



249 

425 

282 
91.8 
54.9 
37.8 



42.2 

590 

1,390 

284 

148 

75.9 



Run-off 

in 
acre-feet 



2.960 
26,100 
16,800 
5,640 
3.380 
2,250 



57,100 



2,090 

36,300 

82,700 

17,500 

9.100 

4,520 



6o 
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LARAMIE RIVER AND PIONEER CANAL NEAR WOODS 

Location — In sec. 36, T. 14 N., R. 77 W., at the diversion dam for Pioneer 
Canaf, two miles above Woods Postoffice, in Albany County. Nearest 
important tributary, Fox Creek, enters three miles above. 

Drainage area. — 409 square miles. 

Records available— April 16, 1912, to September 30, 1920. From 1895 to 
1900, and from May 7 to November 11, J911, a station was maintained 
at Woods Landing in Sec. 11, T. 13 N., R. 77 W. The records are not 
directly comparable as Fox Creek enters between and ja few small 
ditches divert water. 

Gage. — Bristol water-stage recorder whose datum is the crest of the dam. 
Gage originally located at left end of dam just below Pioneer Canal 
headgates. On September 23, 1915, gage was moved to upper wing 
wall of headgates, and although it is actually above the canal intake it 
still indicates the amount passing the dam as it is in the pool formed 
by diversion dam. Chain gage in Pioneer Canal is located at the 
Johnson bridge \]4 miles below intake. It is read by an employee of 
the Laramie Water Company. 

Diversions. — By decree of district court dated December 27, 1912, there 
were adjudicated diversions of approximately 10 second-feet from 
Laramie River between the State Line and Pioneer dam, exclusive of 
the Pioneer Canal, which has decrees for 282 second-feet. 

Regulation — None, as pond above dam is too small to have any appreciable 
effect on flow. Whenever canal headgates are closed the discharge 
over dam increases. 

Accuracy. — (River) Gage heights from continuous records except for 
period August 18 to September 30, 1919, for which weekly gage heights 
are available; rating curve well defined. Results good for 1919 and 
excellent for 1920. (Canal) Gage read once daily except for period 
May 1 to 23, June 25 to September 30, 1920? when gage was read on an 
average of twice weekly. Results good for 1919 and fair for 1920. 

MONTHLY DISCHARGE OF LARAMIE RIVER NEAR WOODS. FOR THE YEARS END- 
ING SEPTEMBER SO. 191M920. 



MONTH 



1918-19 

October 

April 

May 

June 

July 

August ~ 

September 

1920 

May 4-31 

June 

July 

August 

September 

The period 



Dischaivre in second-feet 



Maximum Minimum 



68 
345 
640 
412 

71 
111 

40 



1,920 

2,100 

680 

121 

87 



26 

60 

194 

63 

6 

8 

4 



314 
680 

55 
9 

46 



Mean 



52.7 

130 

391 

223 
27.8 
21.1 
17.5 



956 
1,310 
197 
59.3 
60.8 



Run-off 

in 
acre-feet 



3.240 
7,740 
24,000 
13.300 
1.710 
1.300 
1,040 



53.100 

78.000 

12.100 

3.650 

3.620 



150.000 
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MONTHLY DISCHARGE OF PIONEER CANAL NEAR WOODS. FOR THE YEARS END- 
ING SEPTEMBER 30, 1919-1920. 



MONTH 



1919 

April 

May -.. 

June _ 

July 

August 

September 

The period 

1920 

May 

June 

July 

AuiHJSt 

September 

The period 



Discban^e in second-feet 



Maximum 



148 
94 
65 
62 
31 



595 
363 
174 
106 
25 



Minimum 



2 

52 
34 
20 

2 



4 

158 

96 

28 

10 



Mean 



4 

72.2 
68.5 
48.1 
36.1 
20.9 



122 
275 
131 

78.9 
17.2 



Run-off 

in 
acre-feet 



238 
4,440 
4.080 
2,960 
2,220 
1.240 



15.200 



7,500 
16,400 
8,060 
4,850 
1,020 



37.800 



MONTHLY DISCHARGE OF LARAMIE RIVER AND PIONEER CANAL NEAR WOODS, 

FOR THE YEARS ENDING SEPTEMBER SO. 1919-1920. 



MONTH 



1919 

April 

May 

June _ 

July 

August 

September 

The period 

1920 

May 

June 

July 

August 

September 

The period 



Discharge in second-feet 



Maximiun 



748 
486 
136 
154 
67 



2,230 

2,440 

854 

227 

104 



Minimum 



196 

126 

40 

28 

26 



318 
857 

151: 

79 
56 



Mean 



134 

463 

292 
75.9 
57.2 
38.4 



1080 

1.580 

328 

138 

78 



Run-off 

in 
acrP|;feet 



7,970 
28 500 
17,400 
4,670 
3 520 
2.280 



64,303 



66.400 

94,000 

20.200 

8,480 

4,640 



194 OCO 



62 
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LARAMIE RIVER AT TWO RIVERS 

Location. — In sec. 5, T. 17 N., R. 74 W., at highway bridge at Two Rivers, 
in Albany County. Nearest tributary, Little Laramie River, enters one- 
fourth mile below. 

Drainage area. — 1,290 square miles. 

Records available. —Maiy 6. 1911. to October 31, 1912; October 1, 1913, to 
September 30, 1920. Station maintained by State engineer during 1913. 

Gage — Friez water-stage recorder on left bank installed May 2, 1920, 45 
feet downstream from bridge and site of Bristol gage used from 1915 
to 1919. Datum unchanged since 1915. Gage used in 1912 was re- 
ferred to datuni 0.74 foot lower. Gage on left bank 400 feet above 
bridge used during 1913 and 1914. 

Diversions. — By decree of district court dated December 27, 1912, adjudi- 
cated diversions of 414 second-feet from Laramie River between this 
and the station near Woods. 

Accuracy. — Gage heights from staff gage readings three times weekly dur- 
ing 1919, and from continuous record during 1920; rating curve well 
defined. Results fair for 1919 and excellent for 1920. 

MONTHLY DISCHARGE OF LARAMIE RIVER AT TWO RIVERS, FOR THE YEARS END- 
ING SEPTEMBER M. 191»-im. 



MONTH 



1919 

July W-31 

August ...~ 

September 

1920 

May 

June 

July 

Augrust - 

September 

The period 



Discharge in second-feet 



Maximum 



13 

24 

7 



1,350 

2,030 

535 

120 

121 



Minimum 



132 

605 

74 

63 

55 



Mean 



7.8 
6.7 
4.5 



499 

1,260 

207 

84 

83 



Run-off 

in 
acre-feet 



247 
412 



30,700 

75,000 

12.700 

5.160 

4.940 



128.000 



SURI^ACS WATERS OF WYOMING 
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LARAMIE RIVER AT FORT LARAMIE 

Location— At highway bridge in sec. 28, T. 26 N., R. 64 W., at Fort Lara- 
mie, in Goshen County. No tributary of importance between station 
and mouth, VA miles below. 

Drainage area. — 4,580 square miles. 

Records available. — April 4, 1915, to September 30, 1920. 

G^aj?^.— Vertical staff. 

Diversions. — By decree of district court dated December 27, 1912, there 
are adjudicated diversions of 61 second-feet between station below 
McGill and Fort Laramie. 

Rej3iulation.—F\ov/ regulated by Wheatland reservoir located 70 miles up- 
stream in main channel of river, and having a capacity of 110,000 acre- 
feet. Stored water from reservoir diverted from river a few miles 
below reservoir. 

Cooperation. — Complete records furnished by U. S. Reclamation Service. 

MONTHLY DISCHARGE OF LARAMIE RIVER AT FORT LARAMIE. FOR THE YEARS 

ENDING SEPTEMBER 30, m»-1920. 



MONTH 



1919 

April 

May 

June 

July 

Augrust _ 

September 

The period 

1920 

May 

June 

July 

August 

September 

The period 



Dischai^ce in second-feet 



Maximum 



313 

238 

91 

820 

16 

35 



1,520 

1,550 

365 

227 

192 



Minimum 



120 
16 
12 
12 
10 
10 



425 

425 

66 

66 

76 



Mean 



231 
89.7 
23.9 
69.6 
12.3 
20.0 



1,030 
858 
185 
105 
123 



Run-off 

in 
acre-feet 



13,700 
5.520 
1.420 
4.280 
756 
1.190 



26,900 



63,300 

51,100 

11,400 

6,460 

7,320 



140.000 
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LITTLE LARAMIE RIVER NEAR FILMORE 

Location.— In sec. 9, T, IS N., R. 77 W., at private bridge at May's rancji, 
VA miles south of Filmore, in Albany County. No tributary of im- 
portance between station and junction of North, Middle and South 
forks, 4 miles above. 

Drainage areaz— 155 square miles. 

Records available —M^iy 14, 1911, to October 31, 1912; April 1, 1915, to 
September 30, 1920. State engineer maintained station at this point 
during 1913 and 1914. 

Gage. — Vertical staff read by Claude May; located at downstream end of 
left bridge abutment. Gage used since April 1, 1915, was referred to 
datum 0.21 foot lower than gage at same location used during 1911 
^ and 1912. 

Diversions. — Prior to July 1, 1919, there were adjudicated diversions of 43 
second-feet from the Little Laramie above station and 255 second-feet 
from tributaries entering above. 

Accuracy. — Gage read twice daily, rating curve well defined; results ex- 
cellent. 

MONTHLY DISCHARGE OF LITTLE LARAMIE RIVER NEAR FILMORE. FOR THE 

YEARS ENDING SEPTEMBER 30. 191»-19a0. 



MONTH 



1918-19 

October 

November 1-7 

April 

May 

June 

July 

August 

September 

1919-20 

October 

November 1-15 

April 

May 

June 

July 

August 

September 



Dischai^e in second-feet 



Maximum Minimum 



59 

34 

94 

832 

365 

148 

148 

13 



39 

14 

87 

1,070 

1,520 

344 

128 

70 



28 
30 
21 
80 

87 
24 

8 

7 



9 
5 
22 
87 
460 
87 
50 
33 



Mean 



38.1 
32.0 
50.5 

305 

187 
52 7 
26.5 
9.5 



17.9 
10.5 
50.7 

280 

929 

182 
87.0 
43.7 



Run-off 

in 
acre-feet 



2,340 

444 

3,000 

18,800 

11,100 

3 240 

1,630 

565 



1100 
312 

3.020 
17 200 
55.300 
11,200 

5,350 

2 600 
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LITTLE LARAMIE RIVER AT TWO RIVERS 

Location. — On line between sees. 5 and 6, T. 17 N., R. 74 W., at highway 
bridge half a mile .south of Two Rivers, in Albany County. No tribu- 
tary between station and mouth, half a mile below. 

Drainage area. — 310 square miles. 

Records available. ^Usly 6, 1911, to October 31, 1912; October 1, 1913, to 
September 30, 1920. State engineer maintained station at this point 
during 1913. 

Gage. — Bristol water-stage recorder located at bridge. Gage used during 
1913 and 1914 was located 400 feet downstream and referred to dif- 
ferent datum. 

Diversions. — Prior to July 1, 1919, there were adjudicated diversions from 
Little Laramie River of 422 second- feet between Filmore and Two 
Rivers stations. 

Accuracy. — Gage heights from continuous record which was not entirely 
satisfactory; rating curve well defined. Results fair. 

MONTHLY DISCHARGE OF LITTLE LARAMIE RIVER AT TWO RIVERS, FOR THE 

YEARS ENDING SEPTEMBER 30. 191M9aO. 



MONTH 



1918-19 

October 1-16 

April — 

May Ml 

June 9-30 - 

July » 

1920 

May 

June 

August 

September 

The period.... -. 



Dischai^ce in second-feel 



Maximum Minimum 



9.4 
102 
47 
41 
9.2 



290 
1,180 

155 
63 
40 



4.6 
10 
24 
11 





33 

195 

27 

32 

4 



Mean 



6.40 
62.3 
35.7 
20.6 

1.45 



76.3 
558 
53.6 
44.7 
18.3 



Run-ofF 

in 
acre-feet 



203 

3,710 

780 

899 

8» 



4,690 
33,200 
3.30O 
2,750 
1,090 



45,000 
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NORTH LARAMIE RIVER NEAR WHEATLAND 

Location. — In sec. 2, T. 25 N., R. 70 W., orie-foarth mile above headgate 
of North Laramie Land Company's ditch, and 18 miles northwest of 
Wheatland, in Platte County. No tributary of importance within 10 
miles of station. 

Drainage area. — 366 square miles. 

Records available. — November 6, 1914, to September 30, 1920. 

Gage. — Stevens water-stage recorder, located at left bank on vertical 
cliff just below proposed dam site. 

Diversions. — Prior to July 1, 1919, there were adjudicated diversions of 37 
second-feet from North Laramie River above station, and 27 second- 
feet below. 

Accuracy. — Gage heights from continuous records except for short periods ; 
rating curve well defined. Results good except during periods of miss- 
ing gage heights, for which they are fair. 

MONTHLY DISCHARGE OF NORTH LARAMIE RIVER NEAR WHEATLAND. FOR THE 

YEARS ENDING SEPTEMBER S». 191M920. 



MONTH 



1918-19 

October 

November 1-23 

April 14-30 

May 

June > 

1919-20 

November 18-25 

March 17-31 

April 

May 

June - 

July 

August 

September 



Dischai^ce in second-feet 



Maximum 



35 

13 

152 

110 

24 



6 

100 

2,860 

955 

245 

03 

40 

15 



Minimum 



7.0 
62 

35 

17 
2 



4 

16 
12 
275 
36 
21 
15 

7 



Mean 



10.7 
9.28 
81.4 
51.7 
12.6 



5.0 
38.0 

368 

616 
92.8 
26.1 
20.4 
10.4 



Run-off 

in 
acre-feet 



658 

423 

2.740 

3.180 

750 



79 

1.130 

21,900 

37.900 

6,520 

1.600 

1,250 

619 



NOTE.— Practically no flow after June 30, 1919. 



surface: wate;rs of Wyoming 



67 



CHUGWATER CREEK AT CHUGWATER 

Location, — In sec. 31, T. 21 N., R. 66 W., 300 feet above highway bridge 

half a mile from railroad station at Chugwater, in Platte County. No 

tributary within several miles. 
Drainage area. — 359 square miles. 
Records available. — May 22, 1911, to November 6, 1912; January 1, 1915, to 

September 30, 1920. State engineer maintained station at this point 

during 1913 and 1914. 
Gage. — Chain gage read by C. D. Smith; located at left bank 300 feet 

above bridge, installed April 6, 1916, at same datum and location as 

vertical staff used previously. Prior to February 6, 1912, gage was 

located on bridge and referred to different datum. 
Diversions. — Prior to July 1, 1919, there were adjudicated diversions from 

Chugwater Creek of 73 second- feet above station, and 98 second-feet 

below. 
Accuracy. — Gage read twice daily; rating curve well defined. Results 

good. 

MONTHLY DISCHARGE OF CHUGWATER CREEK AT CHUGWATER. FOR THE YEARS 

ENDING SEPTEMBER 30. lU9-192t. 



MONTH 



1918-19 

October 

November 

December 

January 

February - 

March 

April 

May 

June - 

July 

August 

September ..... 

The year 

1919-aO 

October _ 

November 

December 

January 

February 

March 

April 

May 

June 

August 

September 



Dischai^ce in second-feet 



Maximum 



15 
17 
19 
14 
14 
28 
53 
14 
4.1 
26 
74 
52 



74 



5.9 
5.9 
3.8 
8.6 

13 

12 

66 
215 

80 

52 
257 

29 



257 



Minimum 



12 
6.9 
7.0 
6.8 
6.4 
7.4 

18 
3.4 

2.7 
2.3 
2.5 
2.7 

~Z 



3.1 
3.1 
1.2 
2.7 
5.2 
3.0 
3.5 

42 
8.3 
6.4 

12 

13 

Ti 



Mean 



13.3 
13.4 
10.6 
9.75 
9.83 
17.7 
35.3 
6.78 
3.30 
4.95 
5.66 
5.54 



11.3 



4.72 
4.21 
2.70 
3.84 
8.96 
8.83 
24.8 
120 
21.7 
15.2 
32.4 
18.7 



22.8 



Run-off 

in 
acre-feet 



818 
797 
652 
600 
546 
1.000 
2.100 
417 
196 
304 
348 
330 



8.200 



290 

251 

166 

236 

515 

543 

1.480 

7.380 

1.290 

935 

1.990 

1.110 



16.900 
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HORSE CREEK NEAR LAGRANGE 

Location.— In the SW^ of SWK, sec. 34, T. 20 N., R. 61 W.. two miles 

southeast of Wye-Cross ranch and I^ miles northwest of Lagrange, 

in Goshen County. Nearest tributary, Bear Creek, enters two miles 

below. 
Drainage area. — 683 square miles. 
Records available. — November 1, 1915, to April 4, 1920; from December 1, 

1911, to December 31, 1912, fragmentary records are available at a 

point 154 miles downstream. 
Gage. — Gurley water-stage recorder, located at left bank 200 yards below 

Sherrod's ranch house. 
Diversions. — Prior to July 1, 1919, there were adjudicated permits for 

diversions of 1,176 second-feet from Horse Creek above station and 

84 second-feet below. 
Accuracy. — Gage heights from continuous record, except for short periods ; 

rating curves well defined. Results good except for periods of missing 

gage heights and periods arfected by ice, for which they are fair. 



MONTHLY DISCHARGE OF HORSE CREEK NEAR LAGRANGE, 


FOR THE YEARS END- 




ING 


SEPTEMBER 30. m9-l»a0. 










Dischai^ce in second-feet 




MONTH 








Run-off 




Maximum 


Minimum 


Mean 


in 
acre-feet 


1918-19 














October 




■*•>•«•*> 


50 


44 


46.8 


2,880 


November 


*.••■•••••» •••••• 


■•••••-■• 


56 


20 


44.2 


2.630 


December 1-14 




.. 


57 


35 


48.0 


1,330 


February 


■■••••■••••••••••a 




58 


25 


43.3 


2.400 


^■LOX \_- * \ •••■•>*••**•*•>■•>•••••••■■••••■••■•■•« 


■••••■•■•••■••*«•■ 


■••••**■■ 


58 


29 


49.7 


3,060 


April 


■• • •■ ••• • ••■•• •••« 


••••••■«• 


64 


38 


52.5 


3.120 


May 






34 
12 


7 
10 


12.9 
10.7 


793 


June 1-14 


297 


1919-20 








November 1-10 


• •• •••••••• • 





23 


7 


11.8 


234 


January 




■■■■■■■■« 


62 


30 


48.0 


2,950 


February 


» ■••• • •■ ••••••■••« 


••>->•••• 


55 


29 


43.2 


2,480 


March 







64 


40 


48.3 


2.970 
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GREEN RIVER BASIN 

GREEN RIVER NEAR DANIEL 

Location. — Near line between Ts. 32 and 33 N., R. 110 W., at highway 

bridge 6 miles southwest of Daniel, in Fremont County. No tributary 

of importance within several miles. 
Drainage area. — 932 square miles. 
Records available. — April 1, 1915, to September 30, 1920. State engineer 

maintained station at this point during 1913 and 1914. 
Gage. — Chain gage read by Mrs. A. P. Sommers; located on downstream 

side of bridge. 
Diversions. — Prior to July 1, 1919, there were adjudicated diversions of 

241 second-feet from Green River above station near Daniel. 
Accuracy. — Gage read once daily; rating curve well defined. Results good 

except during May, 1920, when they appear to be 25 per cent too large, 

as shown by comparison with other stations in Green River basin. 

MONTHLY DISCHARGE OF QREEN RIVER NEAR DANIEL, FOR THE YEARS ENDING 

SEPTEMBER SO. mM920. 



MONTH 



1918-19 

October 

November 1-23 ..-. 

April 

May 

Ausrust 

September 



October ... 

May 

June 

July 

August ..... 
September 



1919-20 



Discharge in second-feet 









Run-o£F 








in 


Maximum 


Minimum 


Mean 


acre-feet 


530 


310 


387 


23.800 


310 


136 


218 


9.950 


1,250 


300 


734 


43.700 


2,280 


385 


929 


57.100 


2,620 


400 


771 


45.900 


478 


238 


316 


19.400 


498 


254 


361 


22.200 


530 


254 


406 


24.200 


491 


200 


311 


19,100 


2.980 


465 


1,870 


115,000 


2,980 


1,640 


2,320 


138.000 


2,280 


1,500 


1,990 


122.000 


1,500 


530 


1,020 


62.700 


530 


320 


419 


24.900 
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GREEN RIVER AT GREEN RIVER 

Location. — At highway bridge one-quarter mile south of the railroad station 
at Green River, in Sweetwater County. No tributary within several 
miles. 

Drainage area. — 7,670 square miles. 

Records available.— Uay 2, 1895, to October 31, 1906; March 1, 1915, to 
September 30. 1920. 

Gage. — Chain gage read by W. S. Moorehouse. Located on upstream side 
of left channel span. From 1895 to 1906 a vertical staff was attached 
to submerged cribbing on the east bank of the river near the pump 
house one-third mile above present location. No determined relation 
between gages. 

Diifersions. — Prior to July 1, 1919, there were adjudicated diversions of 
221 second-feet from Green River between Daniel and Green River 
stations. 

Accuracy. — Gage read once daily; rating curve for 1919 well defined. 
Results good. In spring of 1920, a log boom constructed below station 
caused backwater of varying amounts as shown by discharge measure- 
ments. Corrections for backwater applied to gage heights but these 
are somewhat uncertain. Results for 1920 fair. 

MONTHLY DISCHARGE OF GREEN RIVER AT GREEN RIVER. FOR THE YEARS END- 
ING SEPTEMBER S». 191M920. 



MONTH 



1918-19 

October 

November 

December 

January 

February 

March 

April 

May 

June 

July 

August 

September _ 

The year 

1919-20 

October 

November 1-20 

March 

April 

May 

June _ 

July 

August - 

September — 



Dischai^ce in second-feet 



Maximum Minimum 



1,130 



1,640 

2,120 

5,100 

8,050 

890 

715 

750 



8,050 



925 

960 

1,420 

4,030 

9,190 

12,300 

6,200 

2,200 

890 



410 



350 
890 
1,420 
890 
350 
330 
330 



460 

410 

680 

820 

1,220 

4.720 

2,250 

890 

680 



Mean 



900 

749 

449 

358 

346 

655 

1,600 

2,580 

2.140 

542 

523 

499 



946 



724 

670 

935 

1,710 

4,390 

8,690 

4,050 

1,450 

873 



Run-off 

in 
acre-feet 



55.300 
44,600 
27,600 
22,000 
19,200 
40,300 
95,200 
159,000 
127.000 
33 300 
32.200 
29.700 

685.000 



44,500 

26,600 

57.500 

102.000 

270.000 

517.000 

249.000 

89.200 

51.900 
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COTTONWOOD CREEK NEAR BIG PINEY 

Location, — About in sec. 21, T. 32 N., R. Ill W., at highway bridge near 
Hayden's ranch, 16 miles north of Big Piney, in Lincoln County. 

Drainage area. — 241 square miles. 

Records available.— April 25, 1916, to September 30, 1919. 

Gaf^e. — Creek flows in two channels one mile apart; vertical staff on 
North Channel and Stevens water-stage recorder on South Channel 
at highway bridge ; read by M. G. Dunham. 

Diversions. — Prior to July 1, 1919, there were adjudicated diversions of 48 
second-feet from Cottonwood Creek above station, and 52 second- 
feet below. 

Accuracy. — (North Channel) Gage read twice daily; rating curve well 
defined. Results excellent. (South Channel) Gage heights from con- 
tinuous records ; rating curve well defined. Results excellent. 

MONTHLY DISCHARGE OF NORTH CHANNEL OF COTTONWOOD CREEK NEAR BIG 
PINEY, FOR THE YEARS ENDING SEPTEMBER SO. 1919. 



MONTH 



October 

November 1-13 

April — 

May _... 

June 

July 

August 

September 



Discharge in second-feet 



Maximum 

32 
32 
244 
39 
42 
42 
10 




Minimum 

19 

23 

42 

5 

1.5 

.5 







Mean 



28.5 
29.1 
121 
20.2 
12.6 
18.6 
1.86 




Run-off 

in 
acre-feet 

1,750 
751 

7.200 

1,240 
760 

1.140 

114 





MONTHLY DISCHARGE OF SOUTH CHANNEL OF COTTONWOOD CREEK NEAR BIG 
PINEY, FOR THE YEARS ENDING SEPTEMBER SO, 1919. 



MONTH 



October „ 

November 1-13 

April 14-30 

May 1-12 

June 

July J.. 

Auerust 

September 1-9 



Dischai^ce in second-feet 



Maximum 

23 
24 
62 

44 
18 

7. 

2. 

2. 



Minimum 

15 
18 
45 
17 
1.0 






Mean 



18.6 
20.4 
51.6 
24.8 
9.34 
2.50 
.88 
1.02 



Run-off 

in 
acre-feet 

1,140 

526 

1,740 

590 

556 

154 

54 

18 
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EAST FORK AT NEWFORK 

Location. — About sec. 33, T. 32 N., R. 108 W., at highway bridge one- 
quarter mile south of New fork, in Fremont County. No tributary 
between station and mouth one mile below. 

Drainage area. — 348 square miles. 

Records available.— April I, 1905, to October 31, 1906; May 11, 1915, to 
September 30, 1930. 

Gage. — Vertical staff read by Mrs. J. Ball and J. W. Glaze; located on 
downstream side of left abutment. Gage used during 1905 was located 
one-quarter mile upstream; 1906 gage located at bridge, and referred 
to datum 0.27 foot higher than present gage. 

Diversions. — Prior to July 1, 1919, there were adjudicated diversions of 
143 second-feet from East Fork, all above station. 

Regulation. — Flow of East Fork regulated to limited extent by many small 
lakes at headwaters. 

Accuracy. — Gage read twice daily; rating curves well defined. Results 
excellent except period June 11 to 25, 1920, when affected by back- 
water from New Fork, for which they are good. 

MONTHLY DISCHARGE OF EAST FORK AT NEWFORK, FOR THE YEARS ENDING 

SEPTEMBER SO. 191M9aO. 



MONTH 



1918-19 

October 

November „.. 

September 11-30 

1919-20 

October 

November 1-8 

April 

May 

June 

July 

August 

September 



Dischai^ce in second-feet 



Maximum 



82 
75 
46 



53 

49 

400 

2,130 

2.320 

351 

66 

57 



Minimum 



58 
40 
36 



40 
39 
25 
63 
262 
57 
57 
54 



Mean 



68.5 
61.4 
37.6 



45.9 
45.0 
95.8 

583 
1,050 

120 
58.4 
55.1 



Run-off 

in 
acre-feet 



4.210 
3.650 
1.490 



2,820 

714 

5.700 

35,800 

62 500 

7.380 

3.590 

3.280 
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NEW FORK NEAR BOULDER 

Location. — About sec. 8, T. 32 N., R. 108 W., at highway bridge one mile 
west of Boulder, in Fremont County. Nearest tributary, which is 
Boulder Creek, enters one-eighth mile below. 

Drainage area. — 578 square miles. 

Records available. — May 11, 1915, to September 30, 1920. 

Gage. — Vertical staff read by J. O. Orcutt and Miss Tula Brandt ; located 
at downstream side of left abutment. 

Diversions. — Prior to July 1, 1919, there were adjudicated diversions of 
191 second- feet from New Fork above station. 

Accuracy. — Gage read twice daily; rating curves fairly well defined. Re- 
sults good except for periods affected by ice, for which they are fair. 

MONTHLY DISCHARGE OF NEW FORK NEAR BOULDER, FOR THE YEARS ENDING 

SEPTEMBER 30, m»-19aO. 



MONTH 



1918-19 

October _ 

November 

April 

May 

June 

July 

August 

September 

1919-20 

October 

November - 

May 20^1 

June — 

July 

August 

September — 



Discharge in second-feet 









Rim-off 








in 


Maicimum 


Minimum 


Mean 


acre-feet 


294 


148 


240 


14.800 


216 


99 


154 


9,160 


160 


117 


128 


7.620 


2,200 


160 


667 


41.000 


1,900 


230 


613 


36.500 


206 


68 


110 


6,760 


107 


64 


80.0 


4.920 


107 


64 


91.9 


5.470 


174 


125 


140 


8.610 


154 


100 


134 


7.970 


1.190 


535 


897 


21.400 


2,950 


980 


2,260 


134.000 


2,100 


680 


1,320 


81.200 


680 


242 


432 


26.600 


231 


151 


200 


11,900 
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PINE CREEK AT PINEDALE. 

Location. — In sec. 4, T. 33 N., R. 109 W., at highway bridge at Pinedale, 
in Fremont County. No tributary of importance between station and 
mouth 3 miles below. 

Drainage area. — 128 square miles. 

Records available. — May 8, 1915, to September 30, 1920. 

Gaze. — Vertical staff located on downstream side of bridge pier; read by 
U. S. Forest Service. Prior to August 17, 1917, vertical staff located 
one-quarter mile below gage on left bank, was used. 

Diversions. — Prior to July 1, 1919, there were adjudicated diversions of 7Z 
second-feet from Pine Creek between stations at Fremont Lake out- 
let and Pinedale, and 4 second-feet below Pinedale. 

Accuracy. — Gage read twice daily except during September, 1920; rating 
curve well defined. Results excellent except during winter period, for 
which they are fair. 

MONTHLY DISCHARGE OF PINE CREEK AT PINEDALE. FOR THE YEARS ENDING 

SEPTEMBER SO. 191»-1920. 



MONTH 



1918-19 

October 

November 

December 1-8 

April , 

May 

June 

July 

August _ 

September 

1919-20 

October 

November 

December 

January 

February ..._ „ 

March 

April 

May 

June ~ 

July 

Augrust 

September 

The year 



Discharge in second-feet 



Maximum 



102 

71 

43 

32 

1,050 

910 
85 
45 
60 



62 



50 

26 

37 

270 

1,040 

900 

320 

91 

1,040 



Minimum 



50 
40 
32 
19 
20 
97 
20 
26 
32 



50 



25 
25 
25 
37 
320 
320 
85 
45 



Mean 



79.9 
53.5 
35.9 
21.6 

258 

314 
34.9 
33.5 
50.1 



57.5 
50.3 
466 
37.2 
34.3 
25.2 
32.1 

101 

788 

663 

161 
66.4 



172 



Run-off 

in 
acre-feet 



4,910 

3,180 

570 

1.290 

15.900 

18,700 

2,150 

2.060 

2,980 



3 540 
2990 
2 870 
2.290 
1.970 
1.550 
1.910 
6.210 
46,900 
40.800 
9.900 
3.950 

125.000 
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BOULDER CREEK NEAR BOULDER. 

Location. — In sec. 4, T. 32 N., R. 108 W., at Sandlin ranch 2 miles north- 
west of Boulder, in Fremont County. No tributary between station 
and mouth, 2 miles below. 

Drainage area, — 112 square miles. 

Records available— April 23, 1904, to October 31, 1906; May 10, 1915, to 
September 30, 1920. 

Gage, — Chain gage installed May 19, 1920, at point in slough 50 feet up- 
stream from vertical staff located 60 feet northwest of ranch house 
used prior to that date, and referred to the same datum ; read by Mrs. 
M. M. Sandlin. Gage used 1904-1906 was located a short distance 
upstream. 

Diversions. — Prior to July 1, 1919, adjudicated diversions of 83 second-feet 
from Boulder Creek, all above the station. 

Accuracy. — Gage read twice daily; rating curve well defined. Results 
good. 

MONTHLY DISCHARGE OF BOULDER CREEK NEAR BOULDER. FOR THE YEARS 

ENDING SEPTEMBER SO, m»-19M. 



MONTH 



1918-19 

October 

November 1-21 

March 23-31 

April 

May 

June 

July - 

AuGTUSt 

September 

1919-20 

October ...- 

November 

April 14-30 

May 

June , 

July 

August 

September 




DischaiT^e in second-feet 



Minimum 


Mean 


5 


27.5 


22 


36.6 


18 


19.6 


4 


32.7 


54 


551 


25 


178 


6 


9.4 


3 


3.7 


3 


3.0 


4 


49.8 


40 


55.0 


82 


85.3 


87 


339 


490 


1,140 


90 


313 


16 


35.5 


9 


11.1 



Run-off 

in 
acre-feet 



1,690 

1,520 

35» 

1,950 

33,900 

10.600 

678 

228 

179 



s.oeo 

3,270 

2,880 

20,800 

67,800 

19,200 

2 180 

660 



76 



REPORT OF THE STATE ENGINEER 



FONTENELLE CREEK NEAR FONTENELLE 

Location. — About sec. 3, T. 24 N., R. 113 W., at bridge at Holden's ranch 

on stage road from Opal to Bifr Piney, and 5 miles west of Font- 

enelle, Lincoln County. No important tributary between station and 

mouth. 
Drainage area. — ^224 square miles (measured on special map in Bulletin 

543. U. S. G. S.). 
Records available. — May 16, 1915, to September 30, 1919. State engineer 

maintained station at this point during 1914. 
Gage. — ^Vertical staff read by Alfred Weber and Glen Fredrick ; located at 

downstream end of right abutment. 
Diversions. — Prior to July 1, 1919, there were adjudicated diversions of 77 

second-feet from Fontenelle Creek; percentage above station not 

known. 
Accuracy. — Gage read once daily, rating curve well defined; results good. 

MONTHLY DISCHARGE OF FONTENELLE CREEK AT FONTENELLE, FOR THE YEAR 

ENDING SEPTEMBER SO. 1U9. 



MONTH 



October 

November 1-20 
April 

\rav 

vuUG •••«**».«»^. ..•••■ 

August 

September 



Discharge in second-feet 



Maximum 

06 

47 

138 

132 

74 

25 
20 



Minimum 



40 
36 
28 
74 
8 

"i 

1 



Mean 



47.4 
42.7 
79.7 
97.7 
27.2 
5.0 
18.6 
13.6 



Run-off 

in 
acre-feet 

2.910 
1.690 
4.740 
6.010 
1.620 

307 
1.140 

809 
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BLACKS FORK NEAR URIE. 

Location, — In sec. 23, T. 16 N., R. 115 W., at highway bridge, 4 miles 
northwest of Urie, in Uinta County. No tributary within 10 miles. 

Drainage area. — 261 square miles. 

Records available. — August 21, 1913, to September 30, 1920. 

Gage. — Vertical staff read by Mary Anderson ; located on downstream side 
of center pier. August 19, 1915, datum lowered 0.50 foot to avoid 
negative readings. 

Diversions. — Prior to July 1, 1919, adjudicated diversions of 621 second- 
feet from Blacks Fork above station, and 4 second- feet below. 

Accuracy. ~-(j2igt read twice daily; rating curves well defined, except dur- 
ing period May 18 to June 22, 1920, when the control shifted. Results 
good except during period of shifting control and latter part of 1920 
when uncertainty in gage heights make them fair. 

MONTHLY DISCHARGE OF BLACKS FORK NEAR URIE. FOR THE YEARS ENDING 

SEPTEMBER SO, 191»-19M. 



MONTH 



1918-19 

October — 

November 1-23 

March 23-31 . 

April 

May 

June - 

July 

August - ~ 

September _. 

1919-20 

October — , 

November 1-15 - 

March 2(W1 

April > 

May - 

June 

July _ 

August - 

September 4 



Discharge in second-feet 









Run-off 








in 


Maximum 


Minimum 


Mean 


acre-feet 


45 


10 


19.4 


1.190 


25 


7 


11.6 


529 


61 


44 


51.6 


921 


46 


14 


21.0 


1,250 


6S0 


27 


309 


19.000 


106 


6.0 


31.0 


1.840 


8.0 


1.8 


4.28 


263 


6.8 


2.2 


3.99 


245 


6.0 


3.0 


4.19 


249 


13 


6 


10.0 


615 


13 


10 


10.2 


303 


101 


44 


64.3 


1.530 


206 


44 


102 


6.070 


1,220 


101 


535 


32,900 


1,130 


52 


393 


23.400 


30 


15 


19.3 


1,190 


32 


5 


16.3 


1.000 


20 


8 


14.2 


845 
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HAMS FORK AT DIAMONDVILLE. 

Location,— In SW. % sec, 24, T. 21 N., R. 116 W., at highway bridge at 
Diamondville, in Lincoln County. .Nearest tributary, Wiflow Creek, 
enters 4 miles upstream. 

Drainage area. — 383 square miles. 

Records available. — October 1, 1918, to September 30, 1920. From May 1 
to September 30, 1918, station maintained at Kemmcrer, 2 miles up- 
stream ; records at two points comparable. 

Gage. — Vertical staflF fastened to downstream end of center pier; read by 
H. V. Collins. 

Diversions. — Prior to July 1, 1919, adjudicated diversions of 48 second- 
feet from Hams Fork above station and 112 second- feet below. 

Accuracy. — Gage read twice daily; rating curves well defined. Results 
excellent. 

MONTHLY DISCHARGE OF HAMS FORK AT DIAMONDVILLE. FOR THE YEARS END- 
ING SEPTEMBER S». in»-192». 



MONTH 



1918-19 

October 

November 1-21 

April 

May 

June 

July 

Aug^ust , 

September 

1919-20 

October 

November - 

December 1-13 , 

March 14-31 

April _ 

May ...~. 

June 

July 

August 

September 



Discharice in second-feet 









Run-off 








in 


Maximum 


Minimum 


Mean 


acre-feet 


45 


32 


39.4 


2.420 


43 


30 


33.1 


1.880 


560 


55 


276 


16.400 


560 


294 


385 


23.700 


405 


27 


123 


7.320 


25 


5 


10.3 


638 


18 





10.5 


646 


23 


1 


13.3 


791 


47 


26 


34.2 


2.100 


43 


33 


87.6 


2.240 


44 


33 


39.2 


1.010 


57 


38 


46.7 


1,670 


405 


35 


147 


8.750 


2,640 


480 


1,420 


87,300 


1,380 


280 


698 


41.500 


241 


45 


86.6 


5.320 


53 


26 


38.3 


2.360 


49 


26 


88.9 


2.02O 
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LITTLE SNAKE RIVER BASIN 

LITTLE SNAKE RIVER NEAR DIXON. 

Location — In sec. 6, T. 12 N., R. 90 W., at highway bridge, one mile west 
of Dixon, in Carbon County. No important tributary within several 
miles. 

Drainage area. — 1060 square miles. 

Records available.— Msiy 27, 1910, to September 30, 1920. 

Gage. — Chain gage read by Miss Edith Madsen ; located on bridge. 

Cooperation. — Complete records furnished by State engineer of Colorado. 

MONTHLY DISCHARGE OF LITTLE SNAK^ RIVER NEAR DIXON, FOR THE YEARS 

ENDING SEPTEMBER SO. 1919-1920. 



MONTH 



191849 

October 

November 1-24 

March 23-31 

April 

May _.. 

June 

July 

August 

September 

1919-20 

October 

November 1-15 

April 

May » 

June 

July ..._ 

Aug^ust 

September 



Dischai^e in second-feet 



Maximum 



381 

170 
1,960 
3,960 
3,420 
2,510 

161 
43 

170 



337 

147 

1,180 

8,960 

6,840 

1,230 

112 

190 



Minimum 



60 

96 

702 

411 

2,310 

133 

5 

5 

6 



66 

124 

155 

860 

1,060 

100 

56 

66 



Mean 



105 
134 
1,340 
1,700 
2,910 
1,020 
31.9 
10.9 
17.5 



134 

135 

512 
5,700 
3,630 

330 
75.5 

94.7 



Run-off 

in 
acre-feet 



6,460 

6.380 

23,900 

101.000 

179,000 

60,700 

1.960 

670 

1.040 



8,240 

4,020 

30,500 

350,000 

216.000 

20.300 

4.640 

2.840 
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SAVERY CREEK AT SAVERY. 

Location. — About in sec. 8, T. 12 N., R. 89 W., half a mile east of Savery, 

in Carbon County. No tributary between station and mouth, 1^ miles 

below. 
Drainage area. — 354 square miles. 
Records available. ^Msiy 1, 1915, to September 30, 1916; April 5, 1918, to 

September 30, 1920. 
Diversions. — Prior to July 1, 1919, there were adjudicated diversions of ^64 

second-feet from Savery Creek. 
Regulation. — None. 
Cooperation. — Complete records furnished by State engineer of Colorado. 

• 

MONTHLY DISCHARGE OF SAVERY CREEK AT SAVERY. FOR THE YEARS ENDING 

SEPTEMBER SO. 1919^1920. 



MONTH 



1918-19 

October - 

November 1-21 

March 27-31 ...- 

April 

May - 

June 

July 

August ~ 

September 

1919-20 

October 

November _. 

April 9-30 

May 

June 

July 

August ...- 

September 



Discharice in second-feet 



Maximum 



03 

79 

870 

870 

830 

254 

3 



6 



140 
50 

650 
1,770 

908 
60 
13 
40 



Minimum 



18 

24 

790 

111 

190 

2 









18 

18 

72 

434 

50 

4 

2 

3 



Mean 



30.8 
50.0 
834 
507 
362 
94.4 
1.50 

.02 



52.3 
33.8 
213 
1.180 
353 
11.0 
5.0 
12.6 



Run-off 

in 
acre-feet 



1,890 

2,060 

8.280 

30,200 

22,300 

5,620 

92 



12 



3,220 

2.010 

9,290 

72,600 

21,000 

676 

307 

750 
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BEAR RIVER BASIN 

BEAR RIVER NEAR EVANSTON. * 

Location. — In sec. 1, T. IS N., R. 121 W., 300 feet above highway bridge, 
and 3^ miles northwest of Evanston, Uinta County. Nearest tribu- 
tary a small stream entering from the southwest one-half mile above. 

Drainage area, — 645 square miles. 

Records available — October 26, 1913, to September 30, 1920. 

Gage. — Chain gage read by Mrs. Alex. Morrow; located on left bank 
300 feet above bridge. 

Diversions. — Prior to July 1, 1919, there were adjudicated diversions of 
381 second-feet from Bear River above station. Below, diversion of 
390 second- feet. 

Accuracy. — Stage-discharge relation shifting at long intervals; affected 
by ice during winter months. Rating curve well defined between 25 
and 1,700 second- feet. Gage read to hundredths twice daily. Results 
excellent. 

MONTHLY DISCHARGE OF BEAR RIVER NEAR EVANSTON, FOR THE YEARS END- 
ING SEPTEMBER SO. m»-19aO. 



MONTH 



1918-19 

October 

November 1-23 

March 27-31 

April 

May „ X 

June _ 

July : 

August - 

September 

1919-20 

October 

November 

March 21-31 

April ^.... 

May 

June , 

July 

August ..._ _.. 

September 



Discharge in second-feet 









Run-off 


. 






in 


Maximum 


Minimum 


Mean 


acre-feet 


86 


23 


61.0 


3,750 


77 


64 


70.3 


3 210 


382 


348 


365 


3,620 


440 


128 


262 


15.600 


1,380 


365 


781 


48,000 


995 


61 


395 


23,500 


56 


0.8 


5.84 


359 


6.6 


0.1 


2.42 


149 


23 


2.8 


12.4 


738 


102 


41 


78.6 


4,830 


113 


81 


98.0 


5,830 


72 


51 


61.6 


1,340 


1,260 


67 


411 


24,500 


2.520 


1,140 


1,700 


105.000 


2,170 


660 


1,190 


70,800 


502 


59 


163 


10.000 


70 


43 


56.3 


3460 


60 


35 


46.5 


2,770 



SEEPAGE AND RETURN WATER IN 
WYOMING STREAMS DURING 1920 



SCOPE OF WORK 

To determine the amount of return water in Wyoming 
streams used for irrigation, an investigation was undertaken dur- 
ing the summer of 1920 by the U. S. Geological Survey in co- 
operation with the State engineer, who furnished most of the 
funds for the work. The following streams, which are extensively 
used for irrigation, were selected : 

Big Horn Basin — 

Owl Creek 

No Wood Creek 

Tensleep Creek 

Paintrock Creek 

Medicine Lodge Creek 
Shell Creek 
GreybuU RiVer 

Wood River 

Northeastern Section — 

Little Goose Creek 
Clear Creek 

Rock Creek 

French Creek 

Piney Creek 

The work was started July 21st, as soon as the streams had 
reached a comparatively steady flow for the daily period, and con- 
tinued until September 21st, near the end of the irrigation season. 
On most of the streams two sets of measurements were made, the 
first set during the period July 21st to August i8th, when the 
greater part of the land was being irrigated, and the second set 
during the period August 2Sth to September. 21st, when many of 
the ditches were dry, although some land was being irrigated. 

METHOD OF MEASUREMENT 

The measurements were started either at the mouth of the 
canyon, or above practically all diversions, and carried to the 
mouth of each stream. By proceeding downstream, the effect of 
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sudden rises due to storms in the mountains was partially if not 
wholly eliminated, as the work proceeded at a sufficiently rapid 
rate to keep ahead of such rises.* 

The method employed was to divide each stream into sections 
from 3 to 5 miles in length. The flow at the two ends of the sec- 
tion was measured, as was that of all intervening diversions and 
tributaries. If no seepage gains or losses occurred in the section, 
the difference between inflow and diversions equalled the differ- 
ence in stream flow at the two ends of the section. Where such 
gains or losses occurred, as was generally the case, the amount of 
such was shown by the difference between inflow and diversions 
as compared with difference in stream flow at the two ends of the 
section. 

The larger streams, notably Greybull River, required several 
days to complete the measurenients and on these the work 
each day was finished by measuring the river at the lower end of 
a section. The next day the work was started by measuring the 
river at the same point, which was taken as the upper end of the 
next section of river to be investigated. By measuring each day 
at the point where the previous day's work terminated, the effect 
of change in river stage during the night was eliminated to a large 
extent. 

m 

An attempt was made to measure the return water from the 
ditches and this was done wherever the waste water was suffi- 
ciently large to be noticed, but much of it was in such small quan- 
tities that it was impossible to detect it readily. The only reason 
for segregating this surface waste is that in dry years the duty of 
water becomes higher, thus reducing the surface waste, although 
the true seepage, or water returning underground, will probably 
not be so greatly affected. In presenting the results, both the 
seepage water and the return water, which is the sum of the seep- 
age and surface waste water, are given. 

PRESENTATION OF RESULTS 

In the following tables are given first, a summary of the seep- 
age water for each stream investigated, together with the total 
diversions from the stream at the time of measurement, and 
second, a summary of the return water with the total diversions. 
After these summaries, are given the general results for each 

*See footnote to OreybuU meaBurements. 
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Stream, consisting of a summarized table showing the flow of the 
stream at each point measured, the total inflow and diversion for 
each section of the stream, the section gain or loss, and total gain 
or loss for seepage water and finally the cumulative return water 
(seepage and surface waste). 

No attempt has been made to draw definite conclusions, as 
seepage investigations should be continued for a number of years 
to show conclusive results. 

SUMMARY OF RESULTS OF SEEPAGE WATERS. 



STREAM 


First measurements 
July 21 to August 18 


Second measurements 
August 25 to September 21 




Diversions 


Seepage gains 
Second-feet 


Seepage gains 


Diversions 


Big Horn Basin- 
Owl Creek 


Second feet 

"iiy"" 

57.6 
110 

66.0 
138 
574 

27.4 

85.4 

126 
58.6 
68.7 
56.3 
97.6 

115 


Second-feet 
-7.8 


Second-feet 
12.0 


No Wood Creek. 


+41.5 
—12.7 
—14.0 
+24.7 
+40.5 
-30.7 
+22.4 

+56.9 
+40.4 
—0.3 
+20.6 
+16.3 
. +10.1 
+20.6 




Tensleen Creek . ... 






Paintrock Creek 

Medicine Lodge Cr. 
Shell Creek 


+17.3 
+21.0 


52.1 
50.3 


GreybuU River 

Wood River 

Northeastern Section- 
Little Goose Creek 

Clear Creek 

Rock Creek 

French Creek 

Piney Creek* 


+23.6 
+30.2 

+28.7 
+14.3 
+3.1 
-4-4.2 
+4.3 
+0.1 
+10.5 


203 
32.3 

47.2 
38.1 
7.9 
12.0 
20.9 


North Piney Creek 
South Piney Creek 


28.4 
38.8 



^For comparison with results obtained by Leiter Estate, see p. 96. 



SUMMARY OF RESULTS OF RETURN WATERS (SEEPAGE PLUS 

SURFACE WASTE). 


MEASURED 


STREAM 


First measurements 
July 21 to AufiTUSt 18, 1920 


Second measurements 
August 25 to Sept. 21, 1920 




Diversions 


Return water 


Return water 


Diversions 


Big Horn Basin- 
Owl Creek 


Second feet 


Second-feet 
.™„.._. 

—12.7 
—14.0 
+29.2 
+48.5 
+20.4 
+22.4 

+56.9 
+44.2 
0.0 
+23.7 
+18.5 
+11.6 
+20.6 


Second-feet 
-7.8 


Second-feet 
12.0 


No Wood Creek _ 


47.3 

57.6 
110 

66.0 
138 
574 

27.4 

85.4 

126 
58.6 
68.7 
56.3 
97.6 

115 




Tensleeo Creek 






Paintrock Creek 

Medicine Lodge Cr. 
Shell Creek* 


+17.3 
+25.1 


52.1 
50.3 


GreybuU River 

Wood River 

Northeastern Section- 
Little Goose Creek „. 

Clear Creek 

Rock Creek 

French Creek 

Piney Creek 

North Piney Creek 
South Piney Creek 


+45.7 
+30.2 

+28.7 

+17.5 

+3.6 

+5.4 

+5.3 

+1.1 
+11.5 


203 
32.3 

47.2 
38.1 
7.9 
12.0 
20.9 
28.4 
38.8 



^For comparison with results obtained 1918 and 1919, see p. 87. 
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